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whom applications with the names of two referees should be forwarded before Ist May 1974. 


t2 


British Journal of Urology (1974), 46, 3-10 


The Single Ectopic Ureter 


RICHARD A. MOGG 
University Hospital of Wales 


Any system of the body which has a complex embryological development is liable to produce 
anomalous variations of structure, and this is particularly true of the ureter. Furthermore, the 
close developmental association of the ureter with the genital tract can predispose to the produc- 
tion of many bizarre and complex anomalies. By definition an ectopic ureter must open in the 
urinary tract at a site between the normal ureteric orifice and the ultimate termination of.the 
Wolffian duct, which is the verumontanum in the male, or at the external urinary orifice in the 
female. The ectopic ureter is a common anomaly; the majority of ectopic ureters are associated 
with a pyelon duplex, and this occurs in approximately 75% of cases. On the other hand, the 
single ectopic ureter is a very rare anomaly, it may be bilateral or unilateral, and it is reputed 
to occur more commonly in girls though the condition has been described in males. 


xy 


Fig. 1. Uroteric development. C = Cloaca; WD = Wolffian Duct; U = Ureter. 


In this presentation 3 cases of ectopic ureter will be discussed: in 1 the anomaly was bilateral, 
in the other 2 it was unilateral, and it is of interest to note that 2 of the cases occurred in the male 
(Williams and Royle, 1969). The embryological anatomy of the single ectopic ureter differs 
markedly from that found in the ectopic ureter associated with a pyelon duplex; these facts 
will be emphasised later when discussing ureteric development. Therefore, as a result of these 
developmental differences, the treatment of these 2 apparently similar conditions is completely 
different. 

It is proposed to outline certain aspects of ureteric development applicable to the single ectopic 
ureter. A fitting time to study the embryology is at the 4 to 5 mm stage (3 weeks) of the developing 
embryo (Fig. 1) when the paired mesonephric ducts enter the cloaca, and a ureteric bud forms as 
an outgrowth from the dorsi-medial aspect of the mesonephric duct near its opening into the 
ventral portion of the cloaca, which will later form the primitive urogenital sinus. This common 
excretory duct which has now been formed undergoes changes in that the portion of the duct 
which is caudal to the ureteric bud and dilates, being later absorbed into the wall of the vesico- 
urethral canal. 


Read at the 29th Annual Meeting of the British Association of Urological Surgeons in London, June 1973. 
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Later, between the 9 and 15 mm stage both ureters and mesonephric ducts should have 
independent openings into the primitive urogenital sinus, and there now occurs a caudal and 
medial migration of the mesonephric ducts, and a cranial and lateral migration of the ureter to 
their ultimate and permanent sites (Fig. 2). The tissue between the 2 orifices of these ducts becomes 
the adult trigone and trigonal base plate (Fig. 3). Failure of absorption of the caudal portion of 
the mesonephric duct prevents this normal migration, and this developmental failure prevents 
formation of the trigone and base plate. Therefore, the mesonephric duct and the ureter must of 
necessity open in the urethra and the absence of the trigone and base plate produces a wide 
bladder neck with deformity of the internal sphincter (Cox and Hutch, 1966). Thus, this anomalous 
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Fig, 2. Development of ureter. UC = Urogenital Canal; WD = Wolffian Duct; 
U = Ureter. 


B 
U 
B 
" U 
BN 
WD wD 
i 


Fig. 3. Development of single ectopic ureter, B = Bladder; BN = 
Bladder Neck; T = Trigone; U = Ureter; WD = Wolffian Duct. 


development is an important contributory factor in the symptomatology of the single ectopic 
ureter. 

Incontinence must bea presenting symptom and is the result of 2 factors, primarily due to the fact 
that both ureters open in an ectopic position in the urethra, and secondly, the abnormal bladder 
neck mechanism. Furthermore, the bladder is of small capacity as it can contain only urine 
which has refluxed from the posterior urethra, and therefore can never attain normal proportions. 
This, of course, is an important factor in treatment because reimplantation of the ureters into 
the bladder will not cure incontinence, neither will enlargement of the bladder by a colocysto- 
plasty, unless it is possible to reconstruct the bladder neck. The absence of the trigonal base-plate 
makes the prognosis regarding urinary continence very doubtful, though cases have been recorded 
where continence has returned. However, in cases where a single ectopic ureter opens in the 
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urethra, associated with a contralateral ureter opening in the normal position, continence will 
not be affected following the removal of the single ectopic ureter as the hemitrigone which is 
present in these cases is sufficient to ensure control. The opening of the single ectopic ureter in 
the male may be in the supramontine portion of the urethra, the ejaculatory duct, the seminal 
vesicle. or the vas deferens, whereas in the female, the site of termination is most commonly 
found to be in the urethra or in the vestibule immediately below and behind the urethral meatus. 

The most severe and complex form of bilateral single ectopic ureter is seen in association with 





Fig. 4. Vesical and urethral agenesis. Fig. 5. Bilateral retrograde pyeloureterogram in vesical and 
urethral agenesis. 


vesical and urethral agenesis, a very rare condition usually associated with other severe congenital 
anomalies in the body, often incompatible with life (Fig. 4). The majority of cases are female, 
incontinence is due to the absence of any form of sphincteric mechanism and the ureters open 
into the vestigial urethra or at the vestibule (Fig. 5). The majority of these children die, the 
underlying lesion being usually discovered at autopsy, but of those that survive, ureteric diversion 
into an isolated intestinal segment is the treatment of choice. Glenn (1959) reports such a case 
in a Mexican Indian child treated successfully. Only 25 examples of this anomaly have been 
reported, and the majority have been discovered at autopsy. 

In the single ectopic ureter there are structural changes in both the ureter and the renal sub- 
stance. The ureter is irregularly dilated, the ectopic opening is often stenosed, and there is an 
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associated patchy deficiency in the ureteric muscle due to imperfect development. These factors 
produce the appearance of pseudo-strictures of the ureteric wall. The changes in the ureteric 
wall, and the interference with ureteric peristalsis due to the intrinsic abnormalities produce 
varying degrees of ureteric obstruction with secondary damage to the renal substance. The kidney 
is often dysplastic which further embarrasses renal function, and there is usually associated 
chronic pyelonephritis. 

It has been reported that in the male when an ectopic ureteric opening is discovered in the 
genital tract, it is frequently associated with a single ectopic ureter and not with a pyelon duplex 
as is so frequently assumed; the ureter usually opening in the seminal vesicle (Seitzman and 
Patton, 1960; Schnitzer, 1965). The presenting symptoms of such a lesion are recurrent infection, 
painful micturition, perineal and rectal discomfort and epididymitis. Clinical examination may 
reveal a palpable swelling behind the prostate which in turn produces extrinsic pressure on the 
lumen of the prostatic urethra. The orifice of the ectopic ureter may be difficult to locate by con- 
genital cystourethroscopy, but micturating cystourethrography readily reveals the site of the 
orifice or orifices,and, in addition, gives valuable information in respect of bladder capacity 
and the degree of dilatation of the bladder neck. In the female it is of equal value in demonstrating 
the site of the ectopic orifice provided that this is in the urethra, and in cases where the ureter 
opens into the vagina, it is stated that a vaginogram may give valuable information as to its site. 
However, the value of this investigation is doubtful (Katzen and Trachtman, 1954). 


Treatment 


In the single ectopic ureter this must of necessity depend on the function of the kidney which it 
drains, and also of the function of the contralateral kidney if this is present, provided this ureter 
is not in-an ectopic position. In cases of single ectopic ureter, in which a normal contralateral 
kidney and ureter open normally in the bladder, excision of the affected kidney and ureter by 
the standard technique of nephroureterectomy is curative. In spite of the fact that this type of 
anomaly is associated with a hemitrigone, urinary continence prevails. However, in the case of 
the solitary single ectopic, or bilateral single ectopic ureter, symptoms of incontinence cannot be 
cured by detaching the ureters from the urethra, and reimplanting them in the bladder. Failure 
of this operation is due to 2 factors. Firstly, the trigone and the bladder base have never developed 
and the vital sphincteric mechanism of the bladder neck is absent; also, the bladder neck and 
posterior urethra are wide open and thus continence is not obtained. Secondly, the bladder has 
never contained urine except the small quantity which refluxes from the posterior urethra, and 
its capacity is drastically reduced; also its wall is thin and inert. There have, however, been 
occasional exceptions and cases have been reported where control has returned though urge 
incontinence still persists. It is interesting to note that in the third case to be described in this 
series, the patient had never had any urinary symptoms until urinary infection occurred at the 
age of 26. 

Various plastic procedures have been utilised to restore sphincteric control, but the majority 
have been unsuccessful, and urinary diversion is usually required to effect a permanent cure 
(Leadbetter, 1964). 


Case Reports 


The following cases illustrate many of the typical urological and radiological features of this 
distressing condition. 
C. R., male, aged 5 


This child presented with symptoms of incontinence, diurnal and nocturnal since birth. A routine intravenous 
pyelogram showed only a faint secretion from the left kidney associated with a huge dilated ureter on this side. 
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On the right side there was evidence of function without dilatation of the ureter (Fig. 6). Micturating cystourethro- 
graphy showed that both ureteric orifices opened into the posterior urethra and this was later confirmed by cysto- 
urethroscopy (Fig. 7). The bladder capacity was reduced, the bladder neck wide and there was funnelling of the 





Fig. 7. Micturating cystourethrogram showing termination 


Fig. 6. 1.V.P. in patient with bilateral single 
of bilateral single ectopic ureter. 


ectopic ureters. 





Fig. 8. Cystourethrogram showing wide bladder neck and 
funnelling of posterior urethra. 

posterior urethra with complete absence of the trigone (Fig. 8). A preliminary left nephroureterectomy was per- 
formed to remove the functionless left renal unit, and 1 month later a reimplant 
bladder was carried out. A postoperative micturating cystourethrography showed that the 
been corrected, but unfortunately, though the urinary symptoms were less marked, incontinence still persists. It may 
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Cystourethrogram demonstrating total left reflux 
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be possible to perform some plastic operation on the bladder neck and trigone, but if this is not successful urinary 
diversion will have to be considered in the not too distant future. 


R. J., male, aged 31 


This patient was referred for investigation of incontinence w hich had been present since birth. Apparently at the 
age of 8 he had been submitted to urinary investigation, w hen an intravenous pyelogram showed function on the 
left side with some evidence of hydronephrosis, but no renal shadow or excretion was present on the right side. An 
exploration of the bladder had been performed without preliminary cystoscopy, and, as far as can be ascertained 
from the records, it was noted that the bladder neck was dilated, but there was no comment as to the number or the 
sites of the ureteric orifices. It was recorded that the operative treatment carried out was incision of the dilated 
bladder neck. 

Investigations done on admission showed that the right kidney was absent and that there was very poor function 
in the left kidney, the pelvis and calyces being dilated, and a micturating cystogram revealed a small bladder with a 
wide bladder neck, also demonstrating free reflux into a solitary ureter which opened above the verumontanum 
(Figs. 9-11). Reflux was total, and showed evidence of a regular hydroureter with dilatation of the pelvis and calyces. 

Cystourethroscopy confirmed these findings: there was a small ectopic opening in the posterior urethra above the 
verumontanum, the right ureteric orifice was not visualised, either in the bladder or in the posterior urethra, and 
there was complete absence of the trigone. A diagnosis of a single ectopic ureter with contralateral renal agenesis 
was established. A rapidly rising blood urea associated with signs of renal failure and hypertension justified urinary 
diversion in this patient, and a permanent ureterostomy was established on the left side. He was well maintained 
for a short period following this operation, but progressive renal failure necessitated intermittent dialysis which 
was commenced in May 1971. The patient has been satisfactorily maintained by this method and is alive and 
relatively well. 





Fig. 12. Micturating cystourethrogram showing open- 
ing of single ectopic ureter. 


K. W., female, aged 26 


This young nurse in training had been perfectly fit and well all her life until she had an acute urinary infection with 
an associated B. coli septicaemia. Investigation of the urinary tract w hen the presenting symptoms had subsided 
showed left renal agenesis, and the kidney on the right side showed gross hydronephrosis and hydrocalycosis. 
The ureter was not visualised. Cystourethroscopy failed to identify any ureteric orifice and it was noted that there 
was a complete absence of the trigone. However, there was a small stenosed opening of the ectopic right ureter in 
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the proximal urethra, and it was possible to catheterise this ureter for a distance of only 2 cm. Complete obstruction 
was encountered at this site. 

A micturating cystogram revealed a solitary ectopic ureter on the right side opening into the proximal portion of 
the urethra. The ureter showed asymmetrical dilatation with free reflux to the kidney (Fig. 12). At operation the 
single ectopic ureter was detached from its opening into the urethra; it was found to be grossly dilated above a 
stenotic segment situated some 3 cm from its opening and, therefore, 1t was necessary to taper the ureter in order 
to reduce its lumen before reimplantation into the bladder by the Leadbetter-Politano technique could be performed. 
The postoperative course was uneventful and she has remained fit and well ance surgical intervention, but un- 
fortunately a repeat micturating cystogram shows that there is some reflux into the ureter though this is not total. 
Sho has remained free of mfection, and it is proposed to treat her on conservative lines for the time being. 


Summary 


The embryology of the single ectopic ureter is discussed. 3 cases of single ectopic ureter, 1 bilateral 
and 2 unilateral, are described together with the methods of investigation and treatment. 
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An Aggressive Approach to Stones in the Lower 
Ureter 


ANTHONY WALSH 


Department of Urology, Jervis Street Hospital, Dublin Š 


The probability that a ureteric stone will pass spontaneously is closely linked to the size of the 
stone. The figures most commonly quoted are those of Sandegård (1956) indicating that the critical 
size is about 4 mm. Below 4 mm, over 90% of the stones in the lower ureter and 80°, of stones 
in the upper ureter will pass spontaneously, whereas at 4 to 6 mm only half of the stones in the 
lower ureter and one-fifth of those in the upper ureter will pass. When the stone is larger than 





> 4) 


Fig. 1 


6 mm the chances of spontaneous passage scarcely justify expectant treatment although we 
are all aware of startling exceptions. The stone in the lower right ureter shown in Figure | had 
the approximate dimensions of a cigarette. It was passed spontaneously 2 weeks after this X-ray 
was taken. 

When first seen, nearly 80% of stones are in the lower third of the ureter and it is these that 
give rise to most argument. If the patient remains completely symptom free after his first attack 
of renal colic has been relieved and if there is no serious obstruction it is obviously reasonable 
to wait and watch, but very many patients are not symptom free. In my experience it is the very 
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small stones that cause the most pain. I do not think it is reasonable that an otherwise healthy 
patient with recurrent pain should be asked to wait days and weeks with the threat of renal 
colic hanging like a sword of Damocles over his head. When the stone is not moving and there 
is recurrent pain, I believe that the patient should be offered the relief of endoscopic extraction 
at an early stage. 

Councill (1945) reported a series of 504 cases with successful extraction in 70% but, impressive 
as these figures were, the profession was even more impressed with the risks. Councill reported 3 
ruptured ureters and 2 cases of septicaemia and 2 of his patients died. Ellik and Newton (1951) 
were equally frank. Their procedure involved traction on an Ellik loop, a somewhat unpleasant 
procedure for the patient. They had 4 ruptured ureters with | nephrectomy and | death in a 
series of. 74 cases. 


Table I 


Complications in 234 Endoscopic Procedures 





Torn Basket Pain and Fever 
l'echnique Ureter Stuck for 2 Days 
Loop (16) l ers 
Basket (218) l 2 8 





Table I 


Ureteric Stone Endoscopic Procedure—161 Cases 








Immediate 
Technique Total Success (%) 
Loop 16 3 (19%) 
Councill basket 10 3 (30%) 
Dormia basket 126 82 (65%) 67-42 
Endoscopic ureterolithotomy 9 9 (100%) ° To 


Fig. 2 





Rightly, risks of this order were considered unacceptable. The introduction of the Dormia 
basket in the 1950s seemed to promise a new safety in transurethral manipulation of stones but 
soon there were whispered horror stories of disasters. Any instrument misused may be lethal. I 
believe that properly used the Dormia basket is safe and effective. The basket should not be 
used on large stones. Except in the hands of very experienced operators it should be used only 
in the lower third of the ureter. It should not be used when there is a combination of ureteric 
obstruction and acute infection, as indicated by fever and loin tenderness. The surest recipe for 
disaster is to give a tug if the basket sticks. Figure 2 illustrates such a disaster. The basket stuck 
on a 5-mm stone just above the ischial spine. Four pounds traction was applied for 24 hours 
and then a moderate tug brought away basket, stone and 9 cm of ureter. The rule must be absolute: 
if the basket sticks above the intramural ureter a fold of ureteric mucosa has probably been 
caught between basket and stone. In this situation it is imperative not to apply the slightest 
force but to proceed to open surgery. 

Certain technical details are important. If a right-angle cystoscope is used, the deflecting bar 
may be left in the "up" position and interfere with the very essential sense of touch. It is preferable 
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to use a foroblique or direct vision cystoscope so that the basket will run freely through the 
instrument. As the manufacturers advise, when the basket has passed the stone it should be 
pushed up 1 cm and pulled down 2 cm, up 1 and down 2 and so on and it is a mistake to try to 
close the basket on the stone. When the basket successfully gathers the stone it will commonly 
stick in the intramural ureter, but provided that at least half of the basket is visible in the bladder 
it is perfectly safe to pull as hard as is necessary to get the stone out. In my own series of 126 
stones extractions using a Dormia basket, a particularly vigorous pull on a stone stuck in the 
intramural ureter was recorded in 11 cases, without any complication, early or late. 














Table III 
Failed Dormia Extraction Subsequent Fate : 
of 44 Cases 
Stone passed 
in 1 week (1, 4, 4, 2, 0, 2, 1) 14 
in 2 weeks 5 
in 4 weeks 4 
in 6 weeks 1 
— 24 
Basket stuck—immediate open surgery 2 
Elective open surgery f 8 
Vaginal ureterolithotomy 2 
Endoscopic ureterolithotomy ] 
Not recorded 7 ; 
Total 44 
Table IV 
(Butler and O’Flynn, 1973) 
Total Stone passed 
Technique Number within 6/52 
Catheter 70 15 
Dilatation 13 3 
Basket (71—23) = 54 42 





Figures taken from the paper by Butler and 
O'Flynn (1973). A stone basket was passed on 
T1 occasions, removing the stone in 23—in the 
54 remaining cases, the stone passed within 
6 weeks In 42. 


If the stone presents in the intramural ureter and can be seen at cystoscopy, either bulging 
into the bladder or peeping out of the ureteric orifice, I believe that a basket should not be used 
at all, Recent articles (Barnhouse et al., 1973; Landes, Gavigan and Fehrenbaker, 1973) advocate 
open transvesical ureterolithotomy in this situation, but in my view this is unnecessary because 
transurethral ureterolithotomy, cutting directly on to the stone with a knife electrode is a very 
simple and uniformly successful procedure. If the stone is in the upper part of the intramural 
ureter it is helpful to place a ureteric catheter in the ureter as far as the stone to act as a guide 
to the correct line of incision. 

Before considering results in terms of stone removal it is important to consider complications 
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because if the procedure is to be acceptable it must be safe. Table I shows the total complications 
in 234 endoscopic procedures, including cases in which the ureter was dredged because the diag- 
nosis was uncertain but ultimately proved to have no stone. The Ellik loop was used in 16 cases 
and in 1 failed case at subsequent open operation the ureter was found to have been torn for 2 cm 
above the stone. This can happen casily if the loop is not perfectly closed. In 218 cases where a 
Dormia basket was used there was 1 torn ureter (already described). The basket stuck in 2 and 
both cases were casily dealt with by open surgery. Only in 8 patients was there significant pain 
and fever for 2 days. 

Table II shows the immediate success rate in a consecutive series of 161 cases. It will be noted 
that the overall immediate success rate with the “modern” techniques using either a Dormia 
basket or endoscopic urethrolithotomy was 67-497. 

Table III shows what happened in the 44 cases in which extraction failed. In 24 the stone was 
passed within 6 weeks, 11 of these in the first 4 days. . 

It is sometimes claimed that one can equally induce passage of the stone simply by passing a 
catheter beyond the stone or by dilating the ureter by passing two 5F catheters beyond the 
stone but Butler and O’Flynn (1973) have produced striking evidence to the contrary (Table IV). 


Summary 


In cases of stone in the lower ureter, a conservative attitude should be adopted only if the patient 
is symptom free and there is no significant ureteral obstruction. 

Properly used, the Dormia basket is a safe and effective instrument. 

In a consecutive series of 126 cases of stone in the ureter where the Dormia basket was used, 
the stone was extracted immediately in 82 (65%). 

When.the stone is stuck in the intramural ureter it should be removed by transurethral 
ureterolithotomy. 
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Experimental Ureteric Obstruction 


DAVID OSBORN, JULIUS LEE and GRANT WILLIAMS 
Charing Cross Hospital, London 


It is now established that glomerular filtration continues after ureteric obstruction (Taylor and 
Ullman, 1961; Salomon and Lanza, 1962; Selkurt, Deetjen and Brechtelsbauer, 1965). Tubular 
reabsorption continues in both proximal and distal parts of the nephron (Malvin, Wilde and 
Sullivan, 1958). Renal blood flow increases initially (Selkurt, 1963; Harsing, Szántó and Bartha, 
1967; Wax, 1968; Navar and Baer, 1970; Carlson and Sparks, 1970; Suki et al., 1971; Honda 
et al., 1971) but later declines (Murphy and Scott, 1966; Vaughan, Sorenson and Gillenwater, 
1968). 

The normal resting proximal tubular pressure in the rat is raised during diuresis (Gottschalk 
and Mylle, 1957; Falchuk et al., 1971). Proximal tubular pressure is also raised following ureteric 
obstruction and a further increment occurs during simultaneous ureteric obstruction and diuresis 
(Gottschalk and Mylle, 1956; Selkurt et al., 1965). Struthers (1969) found raised renal pelvic 
pressures during diuresis in the dog. Bretland (1972) in his review of the literature on ureteric 
obstruction concluded that “actual pressure achieved seems to depend on the degree of diuresis 
and varies from 40 to 75 mm Hg in the dog". 

Nephron damage following ureteric obstruction has been shown to be proportional to the 
pressure applied (Selkurt, Brandfonbrener and Geller, 1952; Wax, 1968; Honda et al., 1971). 
This series of experiments was designed to examine whether hydration during ureteric obstruction, 
in the rat, would influence nephron recovery after a short (less than 2 hours) and long (6 hours) 
period of ureteric obstruction. 


Method and Results 


Short-term Obstruction 


In the first series of experiments, hydrated and dehydrated groups of rats were studied. The 
hydrated group of animals received an intravenous infusion of 0-3° NaCl at 5 ml/hr and the 
ureter was obstructed for 75 minutes. The dehydrated group received a maintenance infusion 
of 0-8 ml/hr of 0-397, NaCl. Ureteric obstruction was prolonged to 90 to 120 minutes in this 
group as the initial rise of ureteric pressure was slow due to the dead space of tbe pressure 
transducer relative to urine flow rate. 

End ureteric pressures (Fig. 1) of the diuretic series (8 rats) reached a steady level at 53 mm Hg 
whereas in the antidiuretic series (9 rats) the pressure level was 27 mm Hg. These differences were 
highly significant (P <0-001). 

In the hydrated series (7), urine volumes (Fig. 2) in control periods prior to obstruction showed 
little difference between the control and the experimental kidney (P > 0-8). 

After release of the obstruction in the hydrated group there was a prompt washout of urine 
from the renal pelvis and ureter. However, the urine flow rate continued at higher rates from 
the experimental kidney than from the control for 1 hour after release. Differences were significant 
(P «0-05) during the period 10 to 40 minutes following release. 

In the dehydrated series (5 rats) during the 30-minute control period prior to obstruction, 
experimental and control urine flow rates were similar (P »0-7) (Fig. 3). For 30 minutes after 
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release of obstruction the urine flow rate from the experimental kidney was greater than from the 
control but the differences were significant for only 0 to 15 minutes following release (P <0-05). 
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Fig. 2 

In the hydrated series (7 rats) and the dehydrated series (5 rats) there was no significant differ- 
ence in osmolality between the urine of the experimental and the control kidneys prior to ureteric 
obstruction. 

In the hydrated series from 5 to 60 minutes (Fig. 4) after release of obstruction, the experimental 
kidney urine was hypotonic compared to the control-urine (P <0-025). In the dehydrated series 
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urine osmolality was significantly less than in the control (P <0-05) from 0 to 30 minutes only 
(Fig. 5). 


80 r- Urine vol: ul /mins 


$5 j- Dehydrated experiment 


intimin 






Experimental kidney 





— À 
T mm 
mann anm nmt 
sa annan se ed —" 


ki AT 
5 Control Kidney ru 





a 30 80 90 120 150 185 180 210 240 


Time min 


400 Urine osmolality- milliosm/litre 


Hydrated series 















380 }- 
FIN, 
/ BN N 
300 | / 
/ l i 
i Control 
m I kidney 
a À. 
$ 
= 
N 
7 
N ^T NS Á z " 
"PA Experimental 
kidney 
60 80 100 120 140 160 — 170 
Time min 


Fig. 4 


No significant difference was seen in inulin clearance after release of obstruction in the hydrated 
series (4 rats). 
Urinary sodium concentration (7 rats) was lower in the postobstructive kidney of the hydrated 
46/1 —5 
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series compared with the control. Urinary sodium excretion was, however, greater from the 
experimental kidney although none of these findings was statistically significant. 


6-hoar Obstraction 


In the second series of experiments, rats had 1 ureter tied during a light ether anaesthetic and the 
animals were allowed to recover. One group was hydrated (10 rats) with a stomach load (5% 
body weight) of water and in the second dehydrated group (8 rats), water was withheld. In both 
groups, ureteric obstruction was released after 6 hours and nephron function then assessed. 
Measurements were made at 15-minute intervals from 6 minutes after release of obstruction. 
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Whilst no significant difference was seen between urine volume of experimental kidneys, urine 
osmolality from the experimental kidneys (Figs. 6 and 7) was significantly less than from the 
control (P <0-01). The difference was greater in the dehydrated group owing to previous dehy- 
dration of the animal. 

Glomerular filtration was measured by the clearance of inulin. The average control kidney 
inulin clearance was 0-5 ml/min for both groups. Experimental kidney inulin clearance was 
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0-12 to 0-15 ml/min in the hydrated group (10 rats) and 0-3 to 0-35 ml/min in the dehydrated 
group (8 rats). The differences between the experimental kidney inulin clearances in the 2 groups 
are expressed as a ratio of control kidney inulin clearances (Fig. 8). The ratio of control kidney 
and experimental kidney inulin clearances are significantly greater for the hydrated series at 
15, 30 and 60 minute collections (P <0-05). 

Sodium concentration alone showed no marked difference between the 2 groups. However, 


when sodium excretion was related to the inulin clearance (“ae a sodium loss 


G.F.R. 
was seen from the experimental kidney, which was greater in the hydrated series (Figs. 9 and 10). 
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Discussion 


Urine osmolality proved a sensitive index of nephron damage after both short-term (leas than 2 
hours) and 6-hour obstruction. This confirms osmolar changes described by Jaenike and Bray 
(1960), Kessler (1960), Selkurt (1963) and Finkle, Karg and Smith, (1968). Urine osmolality 
shows greater nephron damage in the hydrated kidney after short-term obstruction compared 
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to the dehydrated low-pressure group. The production of hypotonic urine and free water clearance 
in the postobstructive hydrated kidney makes washout of the corticomedullary gradient unlikely 
to be the entire explanation. Urinary sodium excretion was greater in the postobstructive kidney 
of the hydrated series despite the hypotonicity. This natriuresis combined with the natriuresis/ 
G.F.R. seen in the 6-hour obstructed kidney suggests a proximal tubular damage with overload 
of distal tubular capacity agreeing with Bercovitch et al. (1971). Yarger, Aynedjian and Bank 
(1972), from micropuncture evidence, after 24 hours' ligature in rats thought distal nephron 
damage to be more important. However, of necessity, routine micropuncture only measures 
superficial nephrons and from loss of total G.F.R. the authors concluded there was greatest 


damage in deep nephrons. 
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After 6 hours’ ureteric obstruction, inulin clearance was significantly reduced in the experi- 
mental kidney of the hydrated compared to the dehydrated group. During ureteric obstruction 
important changes to non-reabsorbed solutes and the usual filtration markers have been reported 
(Lorentz, Lassiter and Gottschalk, 1972). This explains the reduced residual filtration after 
ureteric obstruction in mannitol diuresis (Taylor and Ullman, 1961; Selkurt et al., 1965). 

In no experiments were osmotic diuretics used. Loss of G.F.R. following 6-hour obstruction 
may be due to each nephron filtering at a decreased rate, but previous evidence suggests a 
decreased nephron population (Malvin, Kutchai and Ostermann, 1964; Jaenike, 1972). 

Increased ureteric end pressures and greater nephron damage in the hydrated series may be 
due to higher renal plasma flow and G.F.R. in the volume-expanded rat causing greater load to 
the occluded nephron: secondary to a fall of renal afferent arteriolar resistance (Brenner ef al., 
1972). Proximal tubular reabsorption may be decreased in the hydrated animal secondary to a 
fall of peritubular capillary protein, and a rise of peritubular hydrostatic pressure (Brenner et al., 
1969; Brenner et al., 1971; Brenner, Troy and Daugharty, 1972). The action of a natriuretic 
hormone is also possible. 

In hydration, A.D.H. secretion is minimal and thus distal nephron permeability is low. 
Interesting is the previous suggestion of minimal osmolar changes when A.D.H. was given during 
obstruction (Kessler, 1960; Suki et al., 1971). 

Finally, during hydration the escape route of either pyelolymphatic or pyelovenous shunts 
may be overloaded. 

Relevance to human renal physiology may be questioned. In particular, G.F.R. and renal 
blood flow are constant in man during diuresis (Pitts, 1968). However, much of human renal 
physiology is based on animal experimentation and it is possible that during ureteric obstruction 
the human kidney resembles the phylogenetically simpler rat. In support of the experimental 
work is the increase of pain following diuresis during ureter obstruction in man (Weaver, 1968). 
It is suggested therefore that in clinical work possibly greater nephron damage during partial or 
total ureteric obstruction following hydration should be considered. It is accepted, however, that 
a policy of restricting fluids may require modification in patients with recurrent stone formation 
secondary to high urinary concentration of inorganic compounds. 


Conclusions 


(i) Obstructed ureteric end pressures are significantly greater in hydrated rats. 

(ii) Release after less than 2 hours’ obstruction shows nephron recovery as shown by urine 
osmolality to be greater in lower pressure dehydrated rats. 

(ii) Release after 6 hours of ureteric obstruction in rats showed: 
(a) Urine osmolality was significantly decreased in both hydrated and dehydrated groups. 
(b) Inulin clearance of experimental kidney was lower in hydrated series. 
(c) Natriuresis/G.F.R. was greater in hydrated series. 

(iv) In clinical work possibly greater nephron damage during partial or total ureteric obstruc- 
tion following hydration should be considered as well as concentrations of bacteria or 
inorganic compounds. 


Summary 


Renal function during and after release of a short period (less than 2 hours) and following release 
of a long period (6 hours) of total ureteric obstruction in the rat was studied in 2 series of 
experiments. 

Ureteric end pressures were found to be significantly higher in diuretic compared to dehydrated 
rats in the short period series of experiments. In both series of experiments nephron recovery 
following release of ureteric obstruction was greater in dehydrated compared to hydrated rats. 


i 
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The reasons for the difference of results in hydrated compared to dehydrated rats and sites 
of nephron damage are discussed. 
Possible relevance to clinical work is also propounded. 
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Electromyography of the Detrusor, A Method of 
Investigation of Normal and Abnormal Detrusor 
Function 


P. T. DOYLE, S. L. STANTON and D. W. HILL 
Institute of Urology, London 


Current methods of investigation enable one to divide patients suffering from urodynamic pro- 
blems into several broad groups: those with defective sphincters, those with some abnormality 
of the detrusor, and those with both sphincter and detrusor dysfunction. The purpose of this 
paper is to evaluate the place of detrusor and sphincter electromyography in the diagnosis and 
investigation of these patients. 


Materials and Methods 


The Incontinence Unit at the Institute of Urology has been investigating patients with persistent 
urodynamic problems since 1967. We have been using conventional diagnostic methods including 
urethral pressure profiles and cystometrograms with X-ray studies. We have found the results 
of the urodynamic investigations occasionally difficult to interpret. When a cystometrogram 
is being done some patients will allow only a small volume of fluid to be infused into the 
bladder, so that little information is gained. In other cases there are bizarre pressure changes 
that do not fit into any accepted pattern. In an attempt to gain further basic information about 
bladder and sphincter function, and to investigate more objective methods of assessment, we have 
done electromyographic studies on selected patients. The investigations have been carried 
out on conscious female out-patients. We have inserted electrodes through the anterior vaginal 
wall, hooking them into tbe trigonal area of the bladder. This technique has been described by 
Stanton, Hill and Williams (1973). We have then simultaneously recorded electromyographic 
activity from the detrusor, urethral and anal sphincters and have monitored bladder and rectal 
pressure. We have measured urine volume and flow rate, and recorded the pulse and respiratory 
wave forms to determine their effect on the tracings. The patients sat on a specially adapted 
commode, and were encouraged to drink a fluid load. The recordings were made in a separate 
room, the patients being observed on closed-circuit television to allow as much privacy as possible. 


Results 


We have studied. 53 cases up to the present time without any serious complications. The nature 
of the investigation was fully explained to the patients; none of them refused consent to have the 
investigations. This paper presents the results in 27 patients. 

We investigated 3 normal patients. In these cases there was low-frequency detrusor activity in 
waves of up to 500 microvolts amplitude, with a frequency of 0-5 to 5-00 Hz (Fig. 1). This activity 
increased in amplitude prior to micturition. The waves were random in nature, similar but lower 
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in frequency to the pattern seen on an E.E.G. The wave forms did not seem to change with 
variation of bladder pressure or bladder volume. The anal and urethra! sphincters in these 3 
cases gave recordings in the 50 to 100 microvolt range with a frequency of 0-5 to 15 Hz. During 
bladder filling there was some increase in sphincter activity to 150 microvolts amplitude. In 2 of 
these cases there was diminution of the amplitude of both sphincters with micturition. 

There were 11 cases of detrusor dysfunction. Among these there were 4 cases of neuropathic 
bladder due to multiple sclerosis. Of the 11 cases, the most active showed a continuous spiky 
activity with a fundamental frequency in excess of 15 Hz. They also showed large low-frequency 
waves of 1,000 microvolts or more (Fig. 2). There were 3 cases in whom a diagnosis was made 
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Fig. 1. Normal low-frequency detrusor E.M.G. 


of a hypotonic detrusor. Here there was little change in the high- or low-frequency activity from 
the pattern seen in the normal patient, but we recorded activity from the dome region of the 
bladder in these 3 cases, by passing wires suprapubically into the detrusor muscle (Fig. 3). The 
activity at the dome differed in that the wave form was increased in frequency from 0-1 to 0-17 
Hz in 2 cases while in the 3rd case there was less activity in the trigonal region of the bladder. 
In 10 cases there were electromyographic abnormalities of both sphincters and detrusor. 

We attempted to diagnose the patient's bladder function from the E.M.G. and pressure tracings 
alone, without using the results from the more conventional tests. Of the 27 cases reported, there 
was good correlation in the diagnosis of detrusor function in 15 cases. We were unable to show 
any abnormality in the detrusor E. M.G. in the cases suffering from multiple sclerosis, and we feel 
that in this disease more investigation is required. If these cases are excluded, there was good 
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Fig. 2. Overactive detrusor E.M.G. 
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correlation in the diagnosis of detrusor dysfunction in 19 of the 27 cases. The amplitude of 
urethral sphincter E.M.G. was assessed, and compared with the recordings of the urethral 
pressure profile. We were able to obtain an E.M.G. amplitude consistent with the profile recording 
in 22 cases, i.e. 81%. In 3 cases we studied the effects of antispasmodic preparations on the low- 
frequency E.M.G. activity. One patient was given oral flavoxate hydrochloride 200 mg t.d.s., 
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Fig. 4. A, Low frequency detrusor E.M.G. prior to emepronium. 


the other 2 were given 50 mg of emepronium bromide by intramuscular injection. There was a 
diminution of activity in all 3 cases, waves in the frequency range 0-2 to 1 Hz being virtually 
obliterated (Fig. 4). 


Discussion 


Corey et al. (1951) and Boyce (1952) obtained regular low-frequency activity from surface 
electrodes placed against the bladder wall, while Franksson and Petersen (1953) recorded high- 
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frequency activity from needle electrodes placed in the lateral bladder wall via a cystoscope. 
We feel that the low- and high-frequency activities these workers recorded occur at each end of 
the frequency spectrum. In our opinion, detrusor E.M.G., particularly the low-frequency com- 
ponent, provides useful diagnostic information. 
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Fig."4, VB, Low frequency detrusor E.M.G. 30 mins after 50 mg, emepronium bromide I. M. 


We have found the recordings from the urethral and anal sphincter of great interest. Many 
workers feel that as the anal and urethral sphincters have a similar innervation, recordings from 
the anal sphincter which are technically easier to produce give useful information about the 
function of the urethral sphincter. We question this and can show some differences in the activity 
of the 2 sphincters. In several patients with pronounced sphincter spasm on the urethral 
sphincter recording, we have not seen the same activity from the anal sphincter. There is also a 
marked swing on the anal sphincter produced by respiration. We are able to correlate the ampli- 
tude of the urethral sphincter recording with the urethral pressure profile in the majority of cases, 
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and feel that recordings from this sphincter give more useful information than recordings from 
the anal sphincter. 

The pressure recordings enable one to diagnose cases of outflow obstruction, and it has been 
interesting to see the time relationship between changes in intravesical pressure and sphincter 
relaxation. This is varied within a range of 3 to 13 seconds. 

We have found that in cases where the diagnosis is in doubt the recording of so many variables 
is very worthwhile. In an attempt to gain more quantitative information we are carrying out 
frequency analysis of both bladder and sphincter activity by means of a digital computer. 


Summary 


The place of detrusor and sphincter electromyography in the investigation of patients with 
urodynamic problems is discussed. The low-frequency component of the detrusor E.M.G. and 
the urethral sphincter recordings are of diagnostic value, and the pressure and flow recordings 
provide further useful diagnostic information. 


It is a pleasure to acknowledge the help of Mr M. Barker and Sister E. Gilbert of the Incontinence Unit, and 
Sisters Meehan, Rodwell and Prince with the staff of Barrington Ward. 
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Discussion 


Mr E. P. ARNOLD (London): 


I was interested to hear your paper but am concerned about the validity of the recordings. 

My experience confirms how difficult it is to obtain any meaningful electromyographic 
recordings from the detrusor smooth muscle and to identify them from movement artefact even 
under ideal experimental conditions in the electrophysiology laboratory. 

Typical propagated spike potential can be obtained readily using intracellular electrodes, but 
elude us in standard extracellular recordings. Because of the irregular arrangement of smooth 
muscle fibres compared to striated muscle, any one fibre is in surface contact with many other 
fibres. In addition there are multiple nexus junctions between adjacent cells with low electrical 
resistance. It may be that the failure to detect electromyographic recordings results from the 
rapid dissipation of the spike potential across these junctions. 
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Vesical Leukoplakia Progressing to Carcinoma 


J. DERMOT O'FLYNN and JOAN MULLANEY 
Urological Department, Meath Hospital, Dublin, and Department of Surgery, Trinity College, Dublin 


It is widely accepted that there is a relationship between vesical leukoplakia and vesical neoplasia, 
but the number of cases of vesical leukoplakia which progress to carcinoma is very small. The 
first case in this category was reported by Holley and Mellinger (1961), and a similar type of 
case was reported by Kelalis, Emmett and DeWeerd (1963). Two further cases were reported by 
us (O’Flynn and Mullaney, 1967) when we reviewed a series of 20 cases of leukoplakia and 
observed the development of squamous cell carcinoma in 2 patients. Continued surveillance of 
this group of cases resulted in the observed development of 3 further cases of squamous cell 
carcinoma. This finding, indicating as it does a possible 25 % incidence of carcinoma developing 
in leukoplakia of the bladder, greatly affects the treatment of this condition. It is also apparent 
that when a carcinoma does develop in vesical leukoplakia it is extremely malignant, and that 
early diagnosis is very difficult. 

The pathological diagnosis of vesical leukoplakia is confined to those cases showing squamous 
metaplastic mucosal changes with definite keratinisation, parakeratosis, sometimes with a 
stratum granulosum, and usually showing the presence of intercellular bridges. The cystoscopic 
criteria for the diagnosis of this condition have been previously described (O’Flynn and Mullaney, 
1967), and in all the cases referred to here the diagnosis has been confirmed by biopsy and 
pathological examination. 

Each case described here was reported on in the previous publication (O'Flynn and Mullaney, 
1967), and the case number quoted here refers back to the assigned number in that study. The 
histological material has been re-studied. 


Case Reports 


H. C. (No. 3). A male, aged 37, was first seen in 1938 and treated by dilatation for a traumatic urethral stricture. 
Venical leukoplakia was diagnosed in 1954, but squamous metaplasia of the bladder bad been found and con- 
firmed by biopsy in 1950. Subsequent treatment consisted of repeated urethral dilatation, transurethral resection 
of prostate (done for vesical outlet obstruction which developed during the period of observation), and repeated 


Pathological Commentary. This mucosa was of the flat, keratinising type (see Fig. 3, 1967 paper). Biopsies in 
1968 showed a typical leukoplakic picture (Fig. 1), and biopsy a year later demonstrated the onset of squamous cell 


and therapeutic reasons were done. Carcinoma was first suspected on 8th December 1970. An area on the left side 
of the trigone described as “nodular” was biopsied and showed an “invasive undifferentiated carcinoma, probably 
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Fig. 1. Leukoplakia, Group I, with promi- 
nent stratum granulosum and keratinisa- 
uon. (Haematoxylin and eosin. x 125.) 


Fig. 2. Infiltrating squamous cell carci- 
noma. (Haematoxylin and eosin. x 125.) 





Fig. 3. Leukoplakia, Group |. Laminated keratinisation, prominent stratum granulosum, 
thin layer of prickle cells. (Haematoxylin and cosin. x 125.) 
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squamous". Bilateral ureterocolic anastomosis with total cystectomy was done, but the patient died on 9th June 
1971. At autopsy the relevant findings were the presence of carcinomatosis peritoneii, hydroureter, hydronephrosis 
with focal acute and chronic pyelonephritis. No evidence of leukoplakia of the ureter or renal pelvis was found. 
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Fig. 5. Leukopitiin, Group I, with marked sub-epithelial oedema. (Haematoxylin and 
eosin. x 125.) 


Pathological Commentary. In 1950 the vesical tissue showed a thin, atrophic epithelium with fairly well-marked 
keratinisation (Fig. 3). The cystectomy specimen 21 years later measured 5: 6x 4 cm with considerable mucosal 
thickening and a roughened papillary fundal mucosa. Microscopically, there was a diffusely infiltrating, poorly 
differentiated carcinoma (Fig. 4) extending into muscle. The non-neoplastic vesical mucosa showed a thin epithelium 
of leukoplakic type with focal stratum granulosum formation and oedematous sub-epithelial tissue. Parakeratosis 
was absent. 
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J. M. (No. 16). A male, aged 26, was first seen in 1942 with a complaint of frequency and dysuria and was found to 
have urinary infection associated with bilateral pyeloureterectasis, horseshoe kidney and reflux. Leukoplakia was 
first diagnosed in 1960 and this was treated symptomatically, but he developed a contracted bladder and multiple 
recurrent perineal fistulae, for which bilateral cutaneous ureterostomy was done on 28th June 1967. Up to that time 
6 cystoscopies had been done and no evidence of neoplasm was noted. Because of a complaint of haematuria a 
cystoscopy was done on 19th March 1971 and a doubtful area showing leukoplakia was biopsied and reported as 
squamous cell carcinoma. Total cystectomy was performed on 31st March 1971. The patient died in 1972, having 
developed intestinal obstruction associated with extensive intra-abdominal spread of the original neoplasm. 

Pathological Commentary, The vesical mucosa in 1966 (Fig. 5) was keratinised, without parakeratosis, but had a 
stratum granulosum and a thin linear prickle cell zone. The sub-epithelial tissue was oedematous and contained 
mixed inflammatory cells. The cystectomy specimen (1971) showed a friable tumour on the posterior wall. (No 
other information was available on the gross material.) Microscopically, there was a squamous cell carcinoma with 
early cell nest formation (Fig. 6) and superticial extension. 


Of the original series, 10 cases have died-—5 of these with known cancer as described. Of the 
other deaths, | case, K. D. (No. 6), died suddenly—she had been known to be hypertensive; 
M. W. (No. 20), had advanced cardio-respiratory disease and developed a faecal fistula after 
ureterocolic transplantation: no definite evidence of carcinoma was seen; A. B. (No. 2), died 
elsewhere of *uraemia" ; 2 further cases, J. K. (No. 13) and M. M. (No. 15), died of unknown 
causes. Five further cases were lost to follow-up, but at least 3 of these were known to be alive 
and well a number of vears after the diagnosis was established. The 5 available living cases are 
still under observation at our department. 


M. D. (No. 8), first diagnosed in 1957, has developed a markedly contracted bladder. Biopsy (1972) showed no 
evidence of carcinoma, but diversion and probable cystectomy are indicated because of severe symptoms and it is 
hoped to carry this out soon. 


R. K. (No. 11), first diagnosed in 1962 when he had a transurethral resection of a small area of leukoplakia at the 
internal urinary orifice, has shown no evidence of any recurrence. He was alive and well in 1973. 


J. L. (No. 14), first diagnosed in 1957, had a ureterocolic anastomosis done in 1960. He has remained well up to 
1972 with no symptoms referable to the urinary tract. 


J. G. (No. 19), first diagnosed in 1965, had a thin type of leukoplakia with no evidence of any hypertrophic changes, 
and repeated biopsies carried out up to 1972 showed no evidence of malignancy. She has occasional attacks of 
urinary infection but otherwise remains well. 


A. C. (No. 4), first diagnosed in 1958, had a bilateral ureterocolic anastomosis carried out in 1967 and, because of 
the findings of this study, had a “prophylactic” cystectomy in 1972 and is of special interest. The removed bladder 
was somewhat shrunken in size and on being opened presented a curious shining, silvery, skin-like vesical mucosa. 
Macroscopic examination showed a specimen of bladder measuring approximately 7x 7x 5 cm which, opened, 
had a thick white mucosa and the attached ureters measuring 3:5 cm long, one of them being slightly dilated. Micro- 
scopic examination showed diffuse typical vesical leukoplakia with marked keratinisation. There was epithelial 
oedema present, but no atypia was found. Chronic interstitial fibrosis with scattered inflammatory cells and endar- 
teritis obliterans were present. The metaplasia appeared to cease at the uretero-vesical junction (Fig. 7), the ureters 
being lined by transitional epithelium (Fig. 8). Scattered chronic inflammatory cells lay in the sub-epithelial ureteric 
tissues with oedema and hypertrophy of the muscle. There was virtual absence of stromal chronic inflammation 
in the metaplastic areas in contrast with the normal transitional epithelial zones showing fairly diffuse chronic in- 
flammatory cell infiltration. No neoplasm was seen. 


In the years 1967 to 1972, 3 further cases of leukoplakia have been seen at our department. 
None of these had any evidence of neoplastic change. 


Discussion 


As previously suggested (O'Flynn and Mullaney, 1967) there may be 2 types of squamous 
epithelial change associated with vesical leukoplakia, and histological examination of the biopsy 
and postmortem material indicated that the cases might be divided into 2 broad groups. 

Group I had a heavily keratinised, flat, thin type of epithelium with features resembling lichen 
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Fig. 6. Early cell nest formation in 
squamous cell carcinoma. (Haema- 
toxylin and eosin, x 125.) 


Fig. 7. Uretero-vesical junction 
showing abrupt cessation of leuko- 
plakia. Ureteric mucosa on left. 
(Haematoxylin and cosin. x 50.) 


Fig. 8. Ureteric mucous membrane. 
(Haematoxylin and eosin, x 125.) 
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sclerosis et atrophicus (L.S.A.). Histologically, L.S.A. shows a variable degree of hyperkeratosis, 
no parakeratosis, a prominent stratum granulosum and a thin acanthotic layer. Oedema of the 
basal cells is occasionally present and the superficial layer of the sub-epithelial tissues is typically 
hyalinised, apparently oedematous, with a deep zone of inflammatory cells. L.S.A. has not been 
described as occurring in the urinary bladder. Seven cases showed this resemblance to L.S.A., 
and this included 4 of the cases who developed carcinoma. One case (A. C. No. 4) had a prophy- 
lactic cystectomy and no neoplasm had developed. Of the remaining 2 cases, 1 (A. B. No. 2) 
died of "uraemia" elsewhere 6 years after diagnosis; the other (K. D. No. 6) died of hypertension 
23 years after diagnosis. 

Group II had histological characteristics resembling the features of leukoplakia in sites elsewhere 
in the body, characterised by hyperkeratosis, irregular hyperplasia of the prickle cell layer with 
lengthening and abnormal shape of the rete pegs, often showing denticulate processes, hyalini- 
sation of the sub-epithelial zone, absence of elastic tissue and a varying degree of inflammatory 
cell reaction, but without atypia. 13 cases fitted into this group, only 1 of whom developed carci- 
noma—{No. 12). 

While these 2 groups were broadly distinct, there was some intermingling of features, and in 
the re-study of the histological material, 1 case (J. M. No. 10) was transferred from Group II 
to Group I (Fig. 5). 

The role of infection in relation to leukoplakia of the bladder is in doubt as all the cases had 
infection at some time. It raises the possibility that leukoplakia may be primarily a congenital 
condition, and becomes manifest only when urinary infection develops. 

The possibility of assessing the prognosis with regard to the development of carcinoma is 
obvious, but the series is too small to determine the validity of this and there appears to be no 
correlation between the cystoscopic and the histological findings. 

Wallace (1971), referring to vulval leukoplakia, asserted that it is dangerous to use the term 
“leukoplakia” only when atypical cells are seen. He also stated that “direct transition from 
cytologically benign epithelial hyperplasia to invasive carcinoma is quite usual in this situation", 
I.e. the vulva. This view correlates with our finding that it “may be impossible to predict future 
malignant change by histological examination" (O'Flynn and Mullaney, 1967) in urinary bladder 
leukoplakia. Toluidine blue was used by Collins, Hanson and Theriot (1966) for the detection of 
the onset of neoplasia in leukoplakia of the vulva: this might be a possible diagnostic aid in 
long-standing vesical cases, but has not been tried in this series. 

The significance of this study is that there is a very high incidence of squamous cell carcinoma 
developing in bladders in which leukoplakia has been present for a period of years. All the 
cases developing carcinoma were long-standing—the original 2 described were 14 years and 5 
years—and the later cases showed neoplastic changes at 19 years, 22 years and 11 years after 
the diagnosis of leukoplakia. All the cases who developed carcinoma were males. Repeated 
cystoscopic examination gave no early warning of the development of carcinoma and in no case 
was spread of the disease controlled by cystectomy. As has been shown, 1 case developed 
carcinoma 4 years after urinary diversion, and it would appear that urinary diversion does not 
prevent the onset of neoplastic disease. As can be seen from the material presented, there i8 no 
certain pathological finding that will'indicate whether a given case of vesical leukoplakia will 
develop neoplastic change or not, but with the evidence of such a high incidence of carcinoma 
developing in vesical leukoplakia it now seems that the best treatment is total cystectomy. 


Summary 


Five cases of squamous cell carcinoma of the bladder were observed to occur in a series of 20 ` 
cases of vesical leukoplakia. 
All the neoplasms which had developed were highly malignant and not amenable to therapy. 
Total cystectomy should be considered for all cases of vesical leukoplakia. 
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The Suprapubic V-incision 


RICHARD TURNER WARWICK, PETER WORTH, EUAN MILROY and JOHN DUCKETT 
The Middlesex Hospital, London W1, and St Mary's Hospital, London and the Children's Hospital, Philadelphia 


The classical Pfannenstiel incision was originally designed for gynaecological procedures in which 
the proximal and distal extent of the exposure is rarely critical. Many urological procedures are 
however more demanding, and while the distal access can be improved by a midline incision into 
the lower margin of the rectus sheath, the upward extension of a transverse incision remains 
compromised by the limitations of the inguinal canal mechanism. 

It is perhaps not widely appreciated that a better exposure can be obtained by the simple 
modification of a V-shaped incision in the anterior rectus sheath (Fig. 1, A and B). 

The pyramidalis muscle arises from the front of the pubis, not its crest, and the rectus sheath 
overlying it is attached to the pubis quite low on the anterior surface. In practice, therefore, the 
apex of the V-incision is truncated to a 4 to 5 cm horizontal incision just below the upper margin 
of the pubic symphysis and this is extended steeply upwards and laterally to reach the lateral 
border of the rectus muscle about the level of the anterior superior iliac spine; it remains entirely 
within the aponeurotic anterior rectus sheath up to this point, without encroaching upon the 
lateral musculature. 

This procedure seems to reduce the incidence of the development of inguinal herniae resulting 
from the transverse incision in the male and it also facilitates their synchronous repair when 
indicated. Like many other surgeons, it is our routine practice to repair any pre-existing inguinal 
herniae at the time of prostatectomy and under these circumstances we personally prefer a cord- 
exteriorising Halstead procedure using a continuous monofilament nylon suture to close first 
the posterior wall of the canal and subsequently the external oblique to form a single effective 
layer. Any slight tendency to lateral tension in the V closure can be relieved by advancing it 
slightly on the V-Y principle. 

The problems involved in the inguinal area are less important in the female, for whom the 
horizontal Pfannenstiel incision was designed; partly because the mechanism is less critical in 
that it is virtually non-conductive, and partly because of the generally wider disposition of the 
female pelvis. 

Retraction of the lower skin margin is simply achieved by suturing it temporarily to the anterior 
pubic fascia for the duration of the operation by a single midline suture (Fig. 1, C). 

The basic suprapubic V-incision naturally affords an improvement of upward exposure without 
any extension, providing access to the middle third of the ureter above the iliac vessels (Fig. 1, C). 
It provides good exposure for all lower urinary tract procedures including stones in the lower 
ureter, total cystectomy with urinary diversion and the supra-iliac psoas bladder hitch procedure 
for replacement of the lower ureter. For most of these we prefer to use a ring retractor developed 
with Messrs Down Bros. and Messrs Thackray; this has a range of simple blades, some of 
which are malleable and all have a matt black finish to reduce light reflection (Fig. 3). The depth 
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of the lateral blades of the standard Millin prostatectomy retractor compromises its use for the 
increased lateral exposure provided by the simple V incision because they impinge upon the 
pelvic brim and iliac vessels; they can be usefully modified by removing their deep extension and 
increasing the curvature of their inner lip (Fig. | c). 

If an increased upward exposure is required, a relatively small incision into the abdominal 
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Fig. 1. The suprapubic V-incision. 


wall muscle lateral to the rectus, in line with the original rectus sheath incision, provides an 
extraperitoneal approach to the kidney (Fig. 2): this may be useful occasionally for the visual 
verification of the cystic nature of a renal mass when, for instance, this represents an incidental 
finding on routine pre-prostatectomy pyelography. Such an exposure can also be useful for the 
resolution of a problem associated with a complete duplication of an upper urinary tract in which 
it may be helpful to visualise and palpate a doubtful hemi-renal element before deciding whether 
to reimplant a refluxing ureter or to proceed with a hemi-nephroureterectomy. 

If a renal procedure is indicated there is an option between a re-approach through the loin 
or a definitive extension of the V-incision through the lateral abdominal wall musculature to the 
tip of the 11th rib which provides an exposure for nephro-ureterectomy: this incision can be 
further extended into a supracostal extension above the 11th rib (Turner-Warwick, 1965) pro- 
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viding an excellent exposure for radical nephro-ureterectomy with pre-mobilisation ligation of 
the renal vessels (Fig. 3). 

In practice it is not usually necessary to divide the rectus muscle itself either for the limited 
or definitive extension of the suprapubic V-incision and we prefer not to divide it 
unnecessarily. 

Although a low suprapubic V-incision in no way compromises a resection of the pubic bone 
to improve the exposure of the apex of the prostate, it may not be the best incision for a re- 





Fig. 1, € 


anastomotic supramembranous urethroplasty for urethral strictures following fracture- 
dislocation injuries, since we feel that the results of this procedure are improved considerably by a 
synchronous omental pedicle-graft wrap (Turner-Warwick, 1973); this usually involves the 
definitive mobilisation of the gastro-epiploeic arch from the greater curvature of the stomach 
up to the splenic pedicle and a xiphisternum-to-pubis midline incision is usually more 
appropriate for this. 

A suprapubic V-incision is, of course, also generally useful for problems outside the urinary 
tract, especially those relating to the genital tract. In the male we routinely explore an undescended 
testicle through the appropriate half of the suprapubic skin incision; if simple exploration of the 
external inguinal area reveals that extensive mobilisation of the testicular vessels is necessary this 
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may be more efficiently carried out trans-abdominally through a V-incision as this has the added 
advantage that the inguinal canal mechanism remains unmolested. In the event that the testis 
is found to be in a high position it can be mobilised on the basis of a broad peritoneal pedicle 
including the local blood supply and that around the vas, but with ligation of the short testicular 
vessels: in our experience this manoeuvre has been successful in achieving a scrotal positioning 
of 5 out of 7 high intra-abdominal testicles in post-pubertal patients without further apparent 
diminution in their size. 

In general surgery the V-incision provides a good approach for appendicectomy in the scar- 








Fig. 2, A and B. Partial extension of the V-incision, lateral to the rectus without dividing it to 
expose the lower pole of the kidney. 


conscious female since the skin incision can be sited below the hair-line; it provides specially 
good access for the synchronous pelvic laparotomy that is necessary to exclude the diagnostic 
queries relating to the adnexae and the facility of upward extension is necessary only occasionally 
to retrieve a retrocaecal appendix. 

The reliability of the closure and healing of the incision seem to be comparable with that of the 
Pfannenstiel. We usually use a continuous absorbable suture, interrupted into thirds by head-to- 
tail ties. 

We have used this incision as a routine over a period of years in the Urological Department 
at the Middlesex Hospital. The incidence of wound infection does not appear to have increased but 
it is obviously important to avoid a wound haematoma by effective drainage, either laterally to 
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the rectus muscle or through a midline stab incision in the upper flap. We have occasionally seen 
ischaemic changes in the upper skin margin in elderly patients, but these are rare: it seems 
important not to separate the subcutaneous tissue from the fascia but to raise the V-flap as a 
whole and to avoid excessive division of perforating vessels in the elderly. A small area of impaired 
cutaneous sensation sometimes occurs overlying the flap. The incidence of postoperative inguinal 
herniae in the male seems to have diminished compared with the horizontal incision: the only 
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Fig. 2, C 


ones we have seen have been associated with an indirect sac which was not detected at the time 
of the initial procedure. 

In summary it is often appropriate to use an incision which can be extended without difficulty; 
the suprapubic V-incision seems to have several advantages over the horizontal Pfannenstiel as an 
approach to the lower urinary tract and is a considerable alternative to a median incision for 
many of the more extensive urological procedures. 
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Fig. 3. Definitive extension of the V-incision above the 11th rib for radical nephroureterectomy. 


We are most grateful to Miss Freda Wadsworth of the Institute of Urology for the illustrations. 
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Anatomical Factors in Prostatitis 


NORMAN J. BLACKLOCK 
Urological Department, Royal Naval Hospital, Haslar, Portsmouth 


Much has been done in recent years to establish the anatomy of the bladder and its sphincter 
system and, since it is so intimately related to the sphincters, this has provided a clearer under- 
standing of the anatomy of the prostate gland. This work is associated most with the names of 
Tanagho and Smith (1966), Gil-Vernet (1968), Hutch (1972) and McNeal (1972). Prior to their 
contributions, the anatomy of the prostate was confusing—as is the conception of prostatitis at 
the present time. 

This paper seeks to apply some of this anatomy, together with original anatomical observations, 
to what is known of bacterial prostatitis; also in particular, to relate this anatomy to the aetiology 
and the pathology of the condition and to the anomalies of the findings in the expressed prostatic 
secretion (EPS) as this appears to have a direct bearing on surgical treatment when this becomes 
necessary. 


Materials 


The observations made follow from a study of a series of cases of lower urinary tract infection 
in both naval and civilian patients and from a study of a number of normal prostates obtained 
at postmortem examination. These were serially blocked and studied both grossly and micro- 
scopically. Histological material from prostates removed by total prostatectomy for prostatitis 
has also been used and this material was obtained from the Department of Pathology, the 
Institute of Urology, London. 

Only inflammation of the true prostate as defined by McNeal (1972) is considered. Benign 
prostatic hyperplasia introduces anatomical and pathological complications which make inflam- 
mation in this condition a separate entity; it has therefore been excluded. 


Observations 


General Anatomy 

A personal series of cases of prostatitis shows that the condition is already occurring at the age of 
20, Although the age specific incidence appears to increase with age, the condition occurs signifi- 
cantly during the third, fourth and fifth decades (Blacklock, 1969). At this time the gland is 
formed entirely of the true prostate as described by Hutch (1972) and McNeal (1972). A mid- 
sagittal section of the gland of a man aged 22 demonstrates the salient features (Fig. 1). 

That part of the true prostate which lies above the level of the verumontanum (V) is separated 
from the urethra by what McNeal has termed the pre-prostatic sphincter (P), a downward 
continuation into the urethra of the deep trigone and internal sphincter. Only the lower prostate 
distal to the verumontanum is directly contiguous with the peri-urethral tissues. Acute inflamma- 
tion of the true prostate may therefore occur without concomitant inflammatory changes in the 
prostatic urethra as can be seen in endoscopic photographs (Figs. 2 and 3). In both, the vascular 
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pattern of the urothelium is normal and there is no oedema, but in Figure 3 pus can be seen 
exuding from a duct opening above the verumontanum. 


An Anatomical Basis for the Aetiology and Pathological Findings 


McNeal (1972) has subdivided the true prostate into a central and peripheral zone on the basis 
of histological differences in the ducts, the stroma and the epithelium (CZ and PZ, Fig. 1). The 
central zone of McNeal corresponds with the median lobe of Hutch (1972) except that the central 





Fig. 1. Mid-sagittal section of prostate gland of man aged 22. 
V. Verumontanum; l, internal sphincter; P, pre-prostatic 
sphincter; CZ and PZ, central and peripheral zones of true 
prostate, Van Gieson. x ! approximately. 


zone surrounds the ejaculatory ducts. The peripheral zone of McNeal corresponds largely with 
the posterior lobe of Hutch and wraps itself around the posterior three-fourths of the urethral wall. 

In his study of the pathology of the gland, McNeal (1968) has drawn attention to the markedly 
greater frequency with which the peripheral zone of the prostate is involved in inflammation. In 
40 cases which had histological evidence of prostatitis, the inflammatory change was confined to 
the central zone in only 2; the peripheral zone was solely affected in 24 and in 14 both the peri- 
pheral and central zones were involved although in these the central zone was usually affected 
in continuity with the inflammation in the peripheral zone suggesting that infection had "spilled 
over" from the peripheral into the central zone. 

The relative distribution of inflammatory lesions between these 2 zones can be accounted for 
on the grounds of an ascending route of infection and various anatomical factors. 
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Clinical support for a sexually acquired ascending infection in prostatitis is provided by the 
al series that the disease is more than twice as common in the married as in 


finding in a person 
litional, more specific, support in the finding of a 


the single man (Blacklock, 1969). There is add 





Fig. 3 


Yotographs of prostatic urethra in acute prostatitis There 


Figs. 2 and 3. Endoscopic pl 
he 


is a normal vascular pattern and no oedema but in Figure 3 pus can be seen in t 


mouth of a prostatic duct 


similar organism in the introitus of the spouse or sexual partner to that found in the expressed 
prostatic secretion of some patients (Blacklock, 1973; Stamey, 1973). This suggests that micro- 
organisms ascend the urethra in the early stages of intercourse and are not thereafter ejected at 


the time of ejaculation. Several anatomical features favour this eventuality. 
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In considering these it is necessary to recognise the prostatic urethra as functionally sphincteric 
above the verumontanum and ejaculatory at and below this (McNeal, 1972); it is also essential 
to consider that in sexual function three phases are involved: 


1. Pre-ejaculatory 
2. Intrinsic ejaculatory 
3. Extrinsic ejaculatory. 


In the pre-ejaculatory phase, the pre-prostatic sphincter (P, Fig. 1) and internal sphincter 
(I, Fig. 1) are progressively contracted, closing off the prostatic urethra proper from the bladder. 
McNeal (1972) referred to the fan-shaped downward and anterior direction of the fibres of the 
pre-prostatic sphincter and a fibrous, and therefore more rigid, lower anterior extremity of this 
(F, Fig. 4). It is reasonable to deduce that the direction of pull of these muscle fibres is as shown 
and that in addition to closing the upper part of the prostatic urethra this secondarily increases 
the size of the lumen of the lower prostatic urethra at a time when the external sphincter (E, Fig. 4) 
is relaxed, allowing communication between the prostatic urethra proper and the urethra below. 
Just as these features are maximally favourable for ejaculation, so do they provide maximum 
opportunity for the ascent of micro-organisms up the urethra and into the lower prostatic urethra 
at this time. Since the prostatic ducts which open into this part of the urethra are those from the 
peripheral zone of the gland, micro-organisms will more readily and more frequently enter these 
than those of the central zone at a higher level. 

In the intrinsic ejaculatory phase, the seminal vesicles and ejaculatory ducts eject their contents 
along the lumen of the prostatic urethra. Simultaneously there is contraction of the intrinsic 
musculature of the prostate gland as it expels its content into the ejaculate. This might be expected 
to dislodge any micro-organisms which had already gained access to the prostatic ducts. The 
histological anatomy of the gland, however, suggests that the central zone (CZ, Fig. 1) is more 
active in ejaculation than the peripheral zone (PZ). As in the section in Figure 1, the fibro- 
muscular septa are more prominent in the central than in the peripheral zone and suggest that 
this part of the prostate is more of a functional unit with the ejaculatory ducts and seminal 
vesicles than the peripheral zone which, with less of an intrinsic musculature, appears to have a 
less active role. Furthermore, the ducts of the central zone are parallel with the ejaculatory ducts 
and both sets of ducts are virtually in the line of the lower or true prostatic urethra. Although 
not well seen in the present section (Fig. 1) which is midline and the utricle is prominent, other 
sections confirm the original observation of McNeal (1968). This arrangement favours the ejection 
of the contents of the ejaculatory ducts and of this part of the prostate down the urethra. By 
contrast, the ducts of the peripheral zone, and especially those from its lower part, enter the 
urethra at right angles to, and even obliquely against, the direction of flow down the urethra 
(Figs. 1 and 4). Duct disposition of this kind clearly cannot contribute to the propulsion of fluid 
down the urethra and an inference of both this and the finer fibromuscular stroma of this part 
of the gland is that its function in ejaculation is solely to produce turbulence in the stream of 
ejaculate from the central zone and ejaculatory ducts, in this way ensuring adequate admixture 
of all 3 constituents of the seminal fluid. An additional implication is that the product of the 
peripheral zone acini materially differs from that of the central zone and necessitates mixture 
with the other constituents of the seminal fluid at the time of ejaculation. In consideration of the 
manner of infection of the gland, turbulence produced in the flow of ejaculate in this part of 
the urethra is more likely to result in micro-organisms being introduced farther into the ducts 
of the peripheral zone than their expulsion down the urethra at this time. 

In the extrinsic ejaculatory phase, the seminal bolus is propelled down the penile urethra by 
the contractions successively of the closed loops (Hutch, 1972) of the external sphincter (E, Fig. 4), 
the bulbo-cavernosus and other striated muscles along the urethra. The spasmodic closure of the 
upper loops of this sphincter, in occluding the lowermost part of the prostatic urethra, will 
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further favour the introduction of micro-organisms into the ducts of the peripheral zone of the 
gland. 

Apart from infection arising in this way during sexual activity, micro-organisms present within 
the prostatic urethra may similarly be forced into the gland by a rise in pressure in the prostatic 
urethra during urination as a result of failure of relaxation of the external sphincter or some 
lower obstruction. Again, those ducts which open at right angles to or obliquely against the 
direction of flow will be most vulnerable in this situation, once more exposing the peripheral 
zone to the brunt of the infection. By contrast, the ducts of the central zone, opening obliquely 
in the direction of flow, will be forced shut in these circumstances, protectingthis part of the gland. 


An Anatomical Basis for Diagnostic Anomalies 


Much of the confusion which surrounds prostatitis results from the inconsistencies in its clinical 
manifestation. In the acute condition, even with general toxicity and fever, there may in some 
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Fig. 4. Diagrammatic sagittal section of 
prostatic urethra showing the fan-shaped 
distribution of the fibres of the preprostatic 
sphincter and the more fibrous lower ex- 
tremity of this, F. The closed loops of the 
striated muscle fibres of the external 
sphincter, E, are also shown together with 
the general direction of the ducts of the 
prostate in their course to the urethra. 
( Modified from McNeal, 1972.) 


Fig. 5. Hemisection of prostate showing a 
peripheral focus of prostatitis. H & E. x4 
approximately. 





cases be scant evidence of infection in the urine and expressed prostatic secretion (EPS). This 
is even more the case in chronic prostatitis. The presence of an increased number of pus cells 
in the EPS has been a more consistent finding but the diagnostic reliability of this in the absence 
of concomitant significant bacteriology has been questioned. The bacteriology of the EPS even 
in the acute case may be negative and in chronic prostatitis there is considerable inconsistency 
in this in spite of the most elegant methods of collection and meticulous laboratory techniques 
(Meares and Stamey, 1972). This has been variously accepted as due to previous antibiotic treat- 
ment, bactericidal properties of the prostatic fluid itself, a viral aetiology in the more acute case 
and an auto-immune basis for the inflammation in the more chronic case. 
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The anomalies of the findings in the EPS in prostatitis and in particular the poor bacteriological 


correlation are only sustained, however, on the assumption that the EPS contains the products 
from all parts of the gland. This is almost certainly false. In consideration of the frequently 
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Fig. 8 Fig. 9 
Figs. 8 and 9. Sections of prostate showing multiple foci of prostatitis, mainly in the periphery of the gland, and à 
peripheral abscess. H & E. » ! approximately. 


peripheral distribution of infection within the gland, its focal nature and the duct anatomy it is 
unlikely that the EPS is wholly representative of the gland pathology at any one time. In focal 
inflammation, which is the characteristic pathology in chronic prostatitis, ducts may be occluded 
isolating an infected segment at the periphery of the gland in such a way that the contents of the 
involved acini, including the bacteria, do not appear in the EPS in spite of "adequate" prostatic 
massage. The parenchyma surrounding such an area, however. may be expected to respond to 
the focal infection and account for the significant cellular inflammatory response in the EPS in 
most of these cases (Fig. 5). 
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Perhaps the most advanced example of loculated infection is the prostatic abscess (Fig. 6) and 
it is the experience of some (Dajnani and O'Flynn, 1968; Trapnell and Roberts, 1970) that there 
may be no indication in the urine of the underlying infection. 

Other findings in the EPS in inflammation have been a significant immuno-globulin response 
(Gray, Billings and Blacklock, 1973; Fig. 7) and a characteristic rise in the pH from the normal 
of 6:5 to a pH of between 7 and 8, dependent on the severity of inflammation (Blacklock and 
Beavis. 1973); the nature of this pH response is not known but is under investigation at the 
present time. These latter phenomena being of a humoral and therefore more general nature have 
been found to be related more consistently to the cellular inflammatory response of the EPS 
than the bacteriology which is dependent on the expression of secretion from the infected segments 
of the gland. The association of a cellular inflammatory response in the EPS and a raised immuno- 
globulin content, especially immuno-globulin A with its specific indication of parenchymal 
response, is of particular significance. 





Fig. 10. Section through fibro-muscular capsule on posterior 
aspect of true prostate at the level of the verumontanum. Van 
Gieson, x30. 


The Anatomy applied to Surgical Treatment 
Most cases of acute inflammation respond satisfactorily to an adequate course of chemotherapy 
and there is no requirement for surgical treatment unless abscess formation supervenes. 

In chronic prostatitis which is characteristically focal, the response to antibiotic treatment is 
much less satisfactory. In a number of these, symptoms become increasingly troublesome and 
continuous antibacterial chemotherapy may be required to avoid relapse. In these, both the 
anomalies of the characteristics of the EPS and the tendency to relapse on cessation of an anti- 
biotic suggest deficient drainage of the products of infection from a loculus in the substance of 
the gland (Figs. 8 and 9). The continuation of chemotherapy to the exclusion of supplementary 
measures in such circumstances must offend fundamental surgical principles. The basis of effective 
treatment at this stage is considered to be either the removal of the focal infection or at least the 
promotion of adequate drainage of the products of inflammation. Both the nature of the pathology 
and the pathological anatomy support treatment by transurethral resection in these instances. 
Although total prostatectomy offers the greatest certainty of complete eradication of the condition 
the risk of complications limits its acceptability in a benign disease. 

The frequency with which prostatitis involves the peripheral zone of the gland indicates the 
likelihood of resection having to be directed at that part of the urethra overlying it. This may 
involve resection into prostatic tissue at the level of or just below the verumontanum which is 
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technically both difficult and dangerous. Again, with the frequency of peripheral zone involvement, 
resection will often have to extend out as far as the so-called true capsule of the prostate which 
at this level is a tenuous fibromuscular layer (Hunter, 1968) and, as in the section shown (Fig. 10) 
is barely 1 mm in thickness. Control of the resection by a finger in the rectum is therefore essential 
and this may additionally define indurated parts of the prostate against the sheath of the resecto- 
scope which are most likely to be foci of chronic inflammation. Both the pathology and the 
anatomy, which often show multiple, peripheral foci of infection, support a tentative approach 
to resection in this condition and a number of resections may be necessary before all loculi of 
prostatitis are removed. 


Summary 


The intrinsic anatomy of the prostate and the sphincter mechanism of the urethra allows more 
objective consideration of the aetiology of prostatitis and its pathology. 

The pathological anatomy provides a further reason for the anomalies in the characteristics 
of the EPS and the difficulty of cure in some cases. 

It furthermore provides support for a transurethral approach to surgical cure in the cases 
which advance to this stage. 
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Richards of the Department of Medical Illustration, Mr L. Williams of the Department of Photography and 
Mrs Bernice Harby for their help. 
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Chronic Prostatitis—An Australian View 


G. F. MURNAGHAN, A. P. TYNAN, R. H. FARNSWORTH and K. HARVEY 
The Prince Henry and The Prince of Wales Hospitals, Sydney, N.S.W., Australia 


In clinical practice, it is unusual to obtain convincing evidence that the symptoms and signs which 
support a diagnosis of so-called "chronic prostatitis” derive from infection with organisms of 
accepted pathogenicity. The common occurrence of so-called commensal organisms in this 
common condition does not justify dismissal of the possibility that such organisms may be patho- 
genic in certain patients. It is possible that the precise organisms responsible for the prostatitis 
may be retained within the gland and may not be recovered by ordinary methods of sampling of 
urine and prostatic secretion. 

The purpose of this paper is to report the results of an investigation into some clinical and 
microbiological aspects of chronic prostatitis. It was hoped to find evidence for possible patho- 
genicity of common organisms which are generally referred to as commensals and evidence for 
the retention of pathogenic organisms within the prostate gland but recovered by vigorous pro- 
static massage after wide instrumental overstretch of the prostatic urethra. 


Materials and Methods 


Observations were made of the leucocyte content and the bacterial population of the prostatic 
urethra in 57 male patients with clinical signs or symptoms of non-acute prostatic inflammation 
and in 15 control subjects without clinical suggestion of prostatic disease. 

The patients ranged in age from 20 to 72 years with a predominant grouping in the third, fourth 
and fifth decades of life and with the majority of patients being less than 60 years of age. They 
presented with the common symptom-complex of some frequency of micturition with urethral 
discomfort, varying hesitancy and difficulty with micturition and itinerant somewhat weird pains. 
On clinical examination the prostate was found to be normal or enlarged, soft, boggy, small, 
firm or hard. 

The first 10 of the 57 patients were subjected to very detailed study with the collection of a 
urethral swab and then initial, mid-stream and terminal samples of urine before prostatic massage 
for the recovery of prostatic fluid. With forced oral fluids enough urine re-accumulated in 1 hour 
for a further post-massage segmented urine sampling to be obtained. In the remaining 47 patients 
and in the control subjects observations were made upon prostatic fluid and initial urine samples 
obtained before and after prostatic massage. 

In each of a select group of 40 patients an attempt was made to improve the prostatic drainage 
by a forceful overstretch of the prostatic urethra by rotation of a Hindeman bougie about its long 
axis in the urethra but with the curved end of the bougie lying in the prostatic portion. This 
rotation was followed by forceful massage of the prostate against the bougie. Blood cultures were 
taken before and after this procedure which usually provided several millilitres of prostatic fluid 
for bacteriological study. 


Results 


In the small group of 10 patients selected for more detailed study it was found impossible to 
obtain prostatic fluid from 1 patient and in another the fluid was sterile. In the remaining 
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8 patients Staphylococcus albus was the commonest organism in association with Streptococcus 
faecalis, Streptococcus viridans and diphtheroids in various combinations but none of the speci- 
mens grew recognised pathogenic organisms. Viable counts of organisms recovered from the 
segmented urine samples showed that the mid-stream urine was clinically sterile in all but 1 patient 
(Fig. 1). The pre-massage terminal urine sometimes gave higher counts than the initial urine but 
in most instances they were either similar or lower. With one exception, the organisms were 
cultured from the prostatic fluid but viable counts were not applicable to these specimens because 
of wide variation in size of inoculum. No significant rise was detected in the bacterial counts of 
the same organisms as the result of prostatic massage. 
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Fig. 1. Viable counts of organisms m segmented urine samples from 10 patients with chronic prostatitis. 





In the small series of 10 patients, quite high pus cell counts were obtained in 7 of 8 specimens 
of prostatic fluid suitable for examination. Counting of the pus cells in the separate segmented 
urine samples indicated that the count of pus cells which might derive from the prostate could be 
accurately recorded from the initial urine sample after prostatic massage. . 

A comparison of pus cell content and viable count of organisms in initial urine samples before 
and after prostatic massage is shown for both patient and control groups in Figure 2. The 
leucocyte count in the initial urine samples before prostatic massage was usually less than 10 per 
ml in both the patient and control subjects. A shift to more than 50 cells per ml was produced in 
12 patients and 2 control subjects by prostatic massage. The initial urine samples before and after 
massage were sterile in 9 patients and 2 control subjects. In the remainder of the series the distri- 
bution of organisms was almost identical between the clinical and control groups. Staphylococcus 
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albus was the commonest organism in both patient and controls (54% and 50%) with Strepto- 
coccus faecalis (20% and 25%), Streptococcus viridans (8 ?/ and 15%) and E. coli (11% and 10%) 
occurring less frequently in combined or pure culture. In the control subjects, viable counts in 
excess of 100 organisms per ml were found in only 1 specimen from any control subject. In both 
patients and controls, the majority of the viable counts were less than 100 organisms per ml and 
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prostatic massage did not change the incidence of organisms of different types in the initial urine. 
Any marked change in the viable count of organisms as the result of prostatic massage was only 
occasionally noted. Pus cells which were thought to derive from the prostate as the result of 
massage were not associated with any particular organisms and did not correlate with viable 
counts which ranged from less than 10 organisms per ml to more than 1,000 per ml. 

The pattern of insignificant difference of occurrence rate of organisms in the initial urines before 
and after prostatic massage was found in each of the different species of organisms. Sterility of 
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initial urine samples was not changed by prostatic massage and more sterile specimens were 
obtained from the patients than from the control subjects, 

Specific drug therapy appropriate to the sensitivities of Staphylococcus albus was given to a 
group of 11 patients and the bacteriological findings of further specimens of initial urine were 
subsequently reviewed. In only 1 of these 11 patients did the urine sample become sterile but in 
this select group there was generally a reduction in count of the organisms after drug therapy. 

66 % of the specimens of prostatic secretion obtained from the 40 patients subjected to urethral 
overstretch and massage were sterile and this incidence was uniform through those patients who 
had cultured organisms from their preoperative initial urine samples and was not influenced by 
the administration of antibacterial drug therapy before urethral instrumentation and prostatic 
overstretch. When the initial urine specimens were infected before and after urethral instumenta- 
tion it was usually with the same organisms but in 3 instances the organisms changed as a result 
of instrumentation and with the emergence of E. coli, coliforms and Streptococcus faecalis. 
Staphylococcus albus was notoriously absent from the change in urethral flora. 

In a great majority of patients treated by this overstretch of the prostatic urethra with gross 
massage under anaesthesia there has been diminution in the size of the prostate and a return to 
more normal and perhaps more firm consistency. It is possible that the procedure breaks down the 
granulation tissue which can be seen to line the posterior urethra on either side of the verumon- 
tanum, to allow for better drainage of the inner zone of epithelial glands. 


Conclusions 


These studies have failed to define any bacterial population in the posterior urethra which is 
specific to patients with so-called chronic prostatitis. No evidence has been obtained that common 
commensal organisms such as Staphylococcus albus, Streptococcus faecalis and Streptococcus 
viridans are pathogenic in prostatitis. Retention of pathogenic organisms within the prostate has 
not been implicated as a source of recurrence or relapse of clinical prostatitis in this series. The 
basis for clinical improvement after chemotherapy, antibiosis or urethral instrumentation remains 
obscure. 
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Discussion 


MR TURNER-WARWICK 


Both transurethral resection and dissection prostatectomy have been advocated as methods of 
treating ‘“‘chronic prostatitis” and we can accept that the results of these are sometimes satis- 
factory—but it is important to analyse the effect of these procedures rather than accept the premise 
that it is important to perform an extensive resection in order to eradicate hypothetically infective 
crypts. 

“Chronic prostatitis” is a many-faced condition. The prostate may prove to be purulent, 
infected, inflamed, calculous, immuno-active, hypersensitive or even quite normal. 

It is important to appreciate the symptomatology “chronic prostatitis” can be precisely imitated 
by that of bladder neck obstruction; this form naturally responds magically to resolution of the 
outflow obstruction which can be effectively achieved by the relatively simple and efficient pro- 
cedure of endoscopic bladder-neck incision (Turner-Warwick et al., 1973). 

In view of the fact that obstructive “chronic prostatitis” is by far the easiest type to treat, it is 
always worthwhile checking the voiding flow objectively. It is open to question what proportion 
of the patients who respond to extensive transurethral loop resection do as a result of the inci- 
dental resolution of simple bladder neck obstruction. 
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A Reconsideration of the Biology of Carcinoma of 
the Prostate 


GRANT WILLIAMS, D. M. WALLACE and H. J. G. BLOOM 
The Royal Marsden and Charing Cross Hospitals, London 


In the 15 months from February 1972 we have studied 67 consecutive cases presenting to us as 
carcinoma of the prostate. 19 of these patients were our old patients, already under treatment, 
39 patients were new cases and 9 patients had been treated elsewhere and referred to us for 
further treatment. 

Our policy is to exclude any patient where histological or cytological proof is lacking. In this 
we failed to substantiate the diagnosis in 3 patients—1 being a granuloma of the prostate and 2 
being transitional cell carcinoma of prostatic ducts. In this respect, we note that the treatment of 
adenocarcinoma of the prostate is commonplace without laboratory proof of the diagnosis 
(South Metropolitan Cancer Registry, 1972). In this paper we show that such an attitude is 
indefensible, knowing the morbidity of orthodox treatment. 


Table I Table I 
Presenting Symptoms and Signs of 67 Diagnosis Established 
Patients 

Retropubic prostatectomy 14 
Prostatism 25 Transurethral resection of prostate 35 
Acute retention 14 “Trocut” needle biopsy 17 
Bone pain of pathological fracture 13 "Frantzen" needle biopsy 3 
Haematuria 7 Bone biopsy 3 
Palpable lymph nodes 3 Cytology after massage 2 
Renal failure 2 Open biopsy 2 
Paraplegia 2 
Pleural effusion 1 
Presentation of Patients 


Table I shows the common presentation of our patients. Classica! prostatic symptoms predorni- 
nate including acute retention in 20% of these patients, but secondary deposits causing pain or 
fracture occurred in 25% of these patients. Haematuria occurred in 12%, including 2 patients 
thought to bave carcinoma of the bladder, but confirmed as adenocarcinoma of the prostate, 
while this excludes 2 patients thought to have carcinoma of the prostate and found to have 
transitional cell carcinoma of prostatic ducts. 

Three patients presented in uraemia with lymph node involvement around the renal pedicles, 
but with normal ureters, while a further 5 patients were uraemic from obstructed ureters at 
vesical levels. 
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Table II shows the diagnostic methods used. These figures are not mutually exclusive. We 
frequently use needle biopsy and transurethral resection to make the diagnosis. 

It seemed to us that carcinoma of the prostate is a generalised disease. To substantiate this 
we studied bone surveys by radiology and total body scans by isotope methods. Table III shows 
that there were many patients who entered the study with no information on metastatic disease, 
or who later were terminal or too frail for detailed investigation. While almost half of our patients 
had bone metastases at the start of the study, nearly two-thirds had bone metastases at the 
conclusion of the study. 

To enquire further on the extent of the disease we studied lymphangiograms (Table IV). At 
the start of the study, we had no information on lymphatic involvement in our patients, but on 
more detailed study we found that 60% of all our patients had lymph node involvement. This 
figure is probably far higher for 18 of 30 successive lymphangiograms show lymph node involve- 
ment. 

Eight patients had lymph node involvement with no evidence of bone disease. We confirm the 
findings of Aubrey and Peeling (1973) that treatment of carcinoma of the prostate did not seem 
to affect the insidious course of metastases in bone. This was in contradistinction to lymph node 
involvement where oestrogen treatment showed improvement in 3 patients. 

Knowing the recent re-appraisals of oestrogen therapy we have studied the lipoprotein profile 
in some of our patients. Initially we had no such information on most patients (Table V). But 
once treatment with oestrogens started or orchidectomy was performed we found that an abnormal 
lipoprotein profile was 3 times more common than a normal level in the patients who were 
studied. This consisted in consistently raised plasma levels of cholesterol, triglycerides and pre- 
lipoproteins. While we have no actuarial figures on similar people without carcinoma of the 
prostate, we noted that 4 patients were normal before treatment but became abnormal after 
treatment: of these 4 patients 2 were treated with stilboestrol at 1 mg t.d.s. and the other 2 
patients were following orchidectomy. On a further 11 patients there was no pretreatment data 
on lipoproteins but 7 had abnormal levels after stilboestrol 1 mg t.d.s. and 4 patients had abnormal 
levels after orchidectomy. 

In our therapeutic protocol we treat localised prostatic disease by external irradiation but it 
is rare for us to find such localised disease. If there is metastatic disease de novo or if localised 
disease becomes metastatic disease we use stilboestrol 1 mg t.d.s. and a diuretic each morning. 
We monitor the effect of therapy by serial measurements of plasma testosterone. If the plasma 
testosterone level progressively rises or bone metastases are concurrently painful we perform 
bilateral orchidectomy. 

Arising from this protocol, we found that fluid retention was commonplace. We have had 
no further problems on this side since starting routine diuretics—preferably bendrofluazide 
K 2-5 mg o.m. 

However, we have encountered 5 episodes of venous thromboses. All 5 patients were receiving 
stilboestrol at low dosage. Two of these patients had abnormal lipoprotein profiles. More 
important were 2 other patients with pulmonary embolism, 1 following low dose stilboestrol 
and 1 following orchidectomy. Both had abnormal lipoprotein profiles as described. 

We have been concerned by the frequent findings of anaemia in our patients. 50% of our 
patients presented with haemoglobin levels of less than 12-0 G% (Table VI). This is a sinister 
finding as it is usually associated with bone or lymph node metastases. These anaemias fell into 3 
groups, namely iron undersaturation, folate deficiency and B12 deficiency. 

We had 10 examples of iron undersaturation (Table VIT). All had normal B; levels and serum 
folate levels and all 10 had bone metastases. 

We have information on serum folate levels on only 18 of our patients (Table VIII). Eight 
of such patients were folate deficient. Of these, 3 were converted to normal levels with recovery 
of their anaemia with folic acid treatment. These 3 patients had no bone metastases. The remaining 
5 patients failed to improve with folic acid treatment. All 5 had bone metastases. 
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Of these same 18 patients 8 patients were Vitamin By2 deficient (Table IX). Five of these 
patients had metastatic bone disease with normal serum folate levels. The anaemia improved 
dramatically in 3 patients. All these patients were receiving oestrogens throughout. 

While folate deficiency secondary to oestrogen therapy has been reported (Strieff, 1970) we 
noted folate deficiency in 3 patients following orchidectomy. Two of these had bone metastases, 
but 1 did not. Vitamin B4 deficiency in association with oestrogen therapy is unusual. Of our 
8 patients, 7 were receiving oestrogens and 1 had undergone orchidectomy. 

Our final observation concerns 9 of our patients who presented with hydronephrosis. Three 
of these patients had normal ureters but lymphangiography showed lymph node involvement 
around the renal pedicles. These patients with hydronephrosis improved after oestrogen therapy. 


Summary 


Carcinoma of the prostate is a generalised disease in which most patients have metastases at the 
time of presentation. 

Anaemia is a frequent finding usually with evidence of metastatic disease. 

Orthodox treatment with oestrogens or orchidectomy have thromboembolic sequelae, which 
should be preventable. 

Some of the anaemias can be corrected. 
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The Significance of Antibodies to Sperm in Infertile 
Men and their Wives 


ANWER HALIM, D. ANTONIOU, JONATHAN LANE and JOHN BLANDY 
The Department of Urology, The London Hospital, London 


Previously (Halim and Antoniou, 1973) we studied 2 types of autoantibody to human sperm: the 
first caused agglutination of sperm, the second was cytotoxic. Agglutination of sperm is a well- 
known phenomenon. In certain circumstances it can be recognised on a slide, but the agglutination 
does not necessarily imply that it is caused by antibodies: other substances in seminal plasma can 
cause agglutination. When caused by antibodies, sperm-agglutination is followed by lysis, in a 
way strictly analogous to the agglutination and subsequent lysis which occurs after a mismatched 
blood transfusion. Ü 

The second group of antibodies are cytotoxic: they make the sperm heads swell and burst in a 
manner strictly analogous to the cytotoxic reaction used in typing HLA antigens for tissue 
transplantation. 

The agglutination of sperm is caused by antibodies quite unrelated to the ABO antibodies: 
we have found that specific antisera for red cells do not agglutinate sperm. Nor are the antibodies 
which cause the spermo-cytotoxic reaction those which react against lymphocytes with known 
HLA antigens; none of the spermo-cytotoxic antisera of our patients will react to the panel of 
lymphocytes with known HLA specificities which are used to characterise HLA antisera at The 
London Hospital Tissue Immunology Unit. : 

In our previous studies we have shown that normal fertile men may have up to 3% incidence 
of aggtutinating and 2% of spermotoxic antibodies in their sera, yet despite this, all of them have 
fathered children. These incidences increased 6 weeks after vasectomy to 10% and 6% respectively, 
suggesting that trauma or obstruction may be agencies capable of causing autoimmunisation. 

The greatest interest lay in our finding that 15% of the husbands and 17% of the wives of 165 
infertile couples showed sperm-agglutinating antibodies in their sera. Agglutinins which make 
sperm clump together could stop them from swimming up the fallopian tube, and would therefore 
cause infertility. Having found this, we were puzzled as to what we could do about it. 


Table 





Agglutination titre 
No. of Agglutination titre after 2 weeks 
Cases before prednisolone prednisolone treatment 





7 1:32 1:4 
1 1:32 1:16 
2 1:16 1:4 





‘ We made a series of pilot studies to see if a small dose of steroids (5 mg prednisolone t.d.s.) 
would alter the agglutinin titre. There was (Table) a significant reduction in the titre of aggluti- 
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nating antibodies. This suggested a useful weapon with which we could weaken the immunological 
barrier to fertility. 

Furthermore, since antibodies are carried in the seminal plasma, we could try to wash them 
off the sperm, and inject the washed sperms directly into the wife’s cervical canal. 


Methods and Materials 


We used the technique of measuring sperm agglutination described by Kibrick (1952), improved 
and modified to render it more sensitive (Halim and Antoniou, 1973). 

We used the method for detecting and measuring spermatotoxic antibodies described by 
Hamerlynck (1970). Sperms killed by the cytotoxic reaction were identified in the phase contrast 
microscope, and death confirmed by noting the uptake of trypan blue. 

A husband (10 cases) who showed antibodies was given 5 mg of prednisolone t.d.s. for 2 weeks 
prior to the estimated date of his wife's next ovulation. On this date a specimen of semen was 
collected in a sterile polythene container. The sperms were washed with phosphate buffered saline 
at pH 7:2, centrifuged at 300 r.p.m. for 30 minutes, resuspended in 1 ml of phosphate buffered 
saline, and then injected through a number 12 Intracath into the wife's cervical canal. This was 
done 3 times in each cycle, to bracket as far as possible the date of ovulation predicted by the 
temperature chart. 

A wife (16 cases) who had antibodies in her serum was given 5 ing of prednisolone t.d.s. for 2 
weeks prior to her expected dates of ovulation. Her husband’s semen was not washed, but was 
centrifuged for 30 minutes at room temperature at 500 r.p.m.; the supernatant was withdrawn, 
leaving a 1 ml concentrated residue which was injected as before through an Intracath into her 
cervical canal, her vagina having been first washed out with 1% sodium bicarbonate at room 
temperature. 


Results 


11 pregnancies have been achieved in couples, one or other of whom showed serum antibodies 
to sperm. One wife miscarried at the 3rd montb, but conceived successfully the next time. 

To date there have been 7 live births. All followed normal labour: all the babies are normal 
and are doing well. There are 5 boys and 2 girls. 


Discussion 


It can be argued that we might have achieved just as many pregnancies if we had left out the 
cortisone and merely used centrifuged sperms without washing off the seminal plasma. This 
seems unlikely, since 34 of the couples we have treated had undergone AIH elsewhere before 
being referred here, and all had been treated at several clinics in the past. Nevertheless, strict 
caution is necessary in accepting these results, for our experience is small, and our efforts to 
overcome the immunological barrier had been empirical and clumsy. 

But even with these crude techniques, it has been possible to achieve pregnancy in a significant 
number of cases. With increasing experience we hope further to refine and streamline our 
technique. 


We are glad to acknowledge the advice and assistance of Dr Hilliard Festenstein. 
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A Classification and Quantitative Histological Study 
of Abnormal Ureters in Children 


JOHN L. EMERY and GORDON W. GILL 


Congenital Anomalles Research Unit, University of Sheffield, and 
Department of Pathology, Children’s Hospital, Sheffield 


If the physiology of the ureter is not fully understood its pathology is even less so, and every 
radiologist and paediatrician knows of children who have had grossly dilated tortuous ureters 
which on later examination have been normal in size and have apparently functioned normally. 
How a dilated ureter functions at all is difficult to comprehend. 

We have failed to find any detailed study of the quantitative histology of abnormal ureters in 
children, or indeed any satisfactory classification of ureters for study. Material from among the 
renal tract abnormalities dealt with by this department has therefore been surveyed and an 
attempt made to classify the gross abnormalities in the ureter and to relate them to structure. 


Materials and Methods 


50 abnormal renal tracts held in the department were examined. From these all material was 
discarded where the ureters were incomplete or had been the site of operative treatment. 78 
ureters remained from children ranging in age from 36 weeks’ gestation to 5 years. 

In this study we have not considered the state of the kidney and have excluded, with the 
exception of 1 double ureter specimen, cases of abnormalities of ureter entry into the bladder 
and where there was an apparent congenital stenotic lesion of the lower ureter, as well as children 
with the so-called “Prune Belly" or “Triad” Syndrome. We are therefore concerned with the 
apparently embryologically normal ureters and with what are almost certainly secondary changes 
in the ureters. 

The material was treated by the methods described in our previous study of normal ureters 
(Gill and Emery, 1974) After measuring the length of the extravesical ureter from the pelvi- 
ureteric junction to the bladder, the ureters were cut into 1-cm lengths and the lumen diameter 
at each measured by insertion of stainless-steel probes. The intravesical ureter length and diameter 
were also measured by insertion of probes. The amount of muscle and connective tissue and the 
relative number of muscle nuclei in transverse sections of ureter were estimated simultaneously 
by & Point Counting technique using a Swift Automatic Point Counter. 


Classification of Ureters 
The proposed classification (Fig. 1) is as follows: 


Class A (19 ureters). Apparently normal ureters which in the cadaveric and fixed state have a 
slightly variable lumen diameter, but the largest not exceeding double the average diameter. The 
ureter wall is not thickened. 
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Class B (22 ureters). Ureters of normal length which appear to have walls of normal thickness 
but show areas of increased luminal diameter outside the range of Class A. 


Class C (14 ureters), These have a rigid form with relatively little tortuosity and an almost uni- 
formly increased luminal diameter and are occasionally referred to as "lead-pipe" ureters. There 
is often some thickening of the surrounding connective tissue. 


Classes D and E. Represent ureters with increased length, diameter and tortuosity. In Class D 
(18 ureters) there is great thickening of the wall which is usually uniform throughout the whole 
length, whereas in Class E (5 ureters) the wall is thin and often transparent. 

All ureters could be placed with reasonable ease into | of the 5 classes on naked-eye examina- 
tion. 

As our previous study had shown that the quantitative structure of the ureter varied least at 
the region of the pelvic brim, we present here the measurements from this area and also from a 
point a third of the distance from the kidney to the bladder. 


Fig. 1. Showing in diagrammatic form the 
classification of ureters as applied in the 
present study. 
——Ó9 
B c D 





A 


Muscle 


The variable amount of muscle in the ureter is illustrated in Figure 2 which shows projection 
tracings of ureters from 3 children of the same age at the same magnification. Note the distribu- 
tion of the muscle in the normal ureter and how study of individual segments of the perimeter 
would give a false impression of the total musculature, Note also that in the grossly dilated Class E 
ureter (2) that the thickness of the muscle at any point of the ureter wall is at least that of the 
normal ureter 1. In ureter 3 when there is gross muscular hypertrophy, the larger bands of muscle 
tend to be on the outside and the smaller ones nearer the epithelium. 

The distribution of the total muscle area in transverse sections of the 5 classes of ureters related 
to age, together with the mean normal curve, is shown in Figure 3. All the ureters of Class A 
show muscle areas within the normal range. Class B ureters demonstrate muscle areas within the 
normal range or slightly increased. In Class D the largest muscle areas were recorded but they 
do not appear to be age related, whereas in the Classes C and E ureters there is a tendency to an 
increase in muscle with increasing age. In none of the ureters examined is there evidence of 
reduction in the amount of muscle. 


Muscle Hyperplasia and Hypertrophy 

In order to assess hypertrophy and/or hyperplasia a muscle nuclei count was also carried out. 
The results are shown in Figure 4, where the mean of normal ureters is also indicated. All ureters 
in Classes A and B fall within the normal range but Classes C, D and E show considerable 





E Photograph e of tracings of ureters from children of the 
on: (1) 1s from a normal 


same magnificati 
Wear ass A, (2) and (3) f (3) from abnormal ureters Classes E and 
C. The mule is shown as solid black. 


Muscle Area (mm?] 





10 
m 
8 m 
L| 
" m 
6 " v u 
C 
a o m 
4 a" 
a L| 
" v 
v vo 
P] M Y o 
M v On w 
2 v oy o 
uv oo 
o? 
. 9? o 
normals 






0 0:5 1 2 3 4 5 6 
Age [years] 


i showing the amonnt of uae an conipiee rper iecc Ong of the-ureters related:t0 
postnatal age. Tha reum o f the normal range 1s shown m a dotted line. 


71 


72 BRITISH JOURNAL OF UROLOGY 


variability, and all but two in Class E and one in Class D are above the normal range. If the 
scatter in Figure 3 is compared with that in Figure 4, it will be seen that when taking muscle area 
into consideration, the highest 5 readings were all of Class D, whereas when muscle size is 
considered, only 2 of the Class D ureters are in the first 5, the other 3 belonging to Class C. All 
Class A ureters appear to be in the normal range. All Class B are in the normal range from the 
point of view of muscle size, but 45% showed an increase in muscle area, that is—simple hyper- 
plasia. All Class C ureters showed both hypertrophy and hyperplasia. In Class D, 17 of 18 ureters 
showed a greater than 100% increase in muscle area, and as muscle nuclei count ratio and total 
nuclei counts were increased in all cases, there was evidence of both hyperplasia and hypertrophy. 


Muscle Area 


( X 10-2] 
30 Class A 


(min) / muscle Nuclel Count 





Age (years) 
Hig. 4. The relationship of the muscle area to the muscle nuclei count related to age and the class of ureter 


In Class E, 3 showed hyperplasia and hypertrophy, and 2 hyperplasia with no hypertrophy. The 
conclusion is that while all ureters of Classes C, D and E show hypertrophy of muscle, an increase 
in the number of muscle cells (hyperplasia) is more commonly seen in ureters of Class D. 


Connective Tissue 


Connective tissue area was estimated on the same sections of ureter as those used for muscle area 
determination. The results are shown in Table I and are related to age in Figure 5. Ureters in 
Class A are mostly in the normal range, whereas those in Class B characteristically show an 
increase in connective tissue. 

The ureters with the highest connective tissue area (above 7 mm sq) are all of Class D, while 
those of Classes C and E show relatively little increase. There is, also, no obvious correlation 
between the amount of connective tissue and the age of the child. 


ABNORMAL URETERS IN CHILDREN 


Table I 


Distribution of the Amounts of Fibrous Tissue 
in the Ureters of Different Classes 
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5. The amount of connective tisuo m cross-sections of ureters of different classes related to postnatal age, 
to the mean of normals. 
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Elastic Tissme 

Elastic tissue area estimated by the Point Counting technique represents the least accurate of 
the estimates, due to the variability of the staining properties of the very fine elastic fibres. The 
findings are shown in Table II, where both the amount of elastic tissue and its relation to the 
connective tissue are analysed. The elastic tissue does not appear to be increased in Classes A 
and B, but is most grossly increased in Class D, to a less extent in E and to an even lesser extent 
in C. When the ratio of elastic tissue to connective tissue is calculated, Classes C and D are 
similar whilst Class E shows a greater relative increase in elastic tissue. 

The elastic tissue forms an almost complete ring in the adventitia with fibres penetrating between 
the muscle fibres. There is, however, often an apparent diminution in the number of very fine 
elastic fibres in the tunica propria, particularly in ureters with a greatly increased amount of 
connective tissue. In ureters of Classes C and D the increase in the amount of elastic tissue 
parallels the increase in collagen, but in the grossly dilated thin-walled Class E ureters the pro- 
portion of elastic tissue is higher. These findings tend to agree with the findings of Boone and 
Smith (1955), who found that the concentration of elastic fibres varies directly with the amount of 
collagen present, but are possibly not in accord with those of Stein and Weinberg (1962). 


Table II 


Amount and Range of Elastic Tissue in Different Classes of Ureter and its Relationship 
to the Amount of Connective Tissue 





Class A B C D E 
Elastic Tissue Mean 0-08 0-08 0-39 0-94 0-56 

area (mm) Range 0-00-0-43 0-00-0-54 0-08-0-70 0-03-2-99 0-12-1-18 
Elastic-% Mean 1-24 1-97 9 9-80 13-5 

CT. Range 0-00-2-94 0-00-6-27 4-00-16-27 3:30-23-90 3-1-23-40 
eee 
Intravesical Ureter Length and diameter 


The lengths of the intravesical ureters in the various classes are related to crown to heel length in 
Figure 6 and to age in Table III. In ureters of Class A, only 1 of 19 showed a diminished intra- 
vesical length with respect to age. In Classes B, C and D, about 40 % of cases showed a diminished 
length, while this was a consistent feature of all the Class E cases. 


Gross Diameters of Ureters 
The diameters of the ureters at the pelviureteric junction, at a point half-way from the kidney to 
the bladder, and at the ureterovesical junction are indicated in Table IV. 

In all classes there is a tendency for the centre part of the ureter to be the most dilated area. 
There appears to be an association between the mean diameters at the ureterovesical and pelvi- 
ureteric junctions, but this needs further investigation. 


The Relationship between Types of Ureter and Canses of Renal Tract Deformity 

In the cases selected for study, with the exception of 1 double ureter specimen, there was no 

recognised primary disease of the ureter throughout its whole length, though disease was present 

in other parts of the renal tract in all of them. 42 children had meningomyeloceles and 36 had a 

variety of conditions including bladder neck obstruction, absence of anus, megacolon and 
. urethral valves. 
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Table IV 
The Mean Intraluminal Diameters and Range of the Ureters 


Pelviureteric Mid-point of Ureterovesical 
Junction Ureter Junction 


Class Mean (Range) Mean (Range) Mean (Range) 





Normal 122 (1-2-5) 20 (1-3) 1-27 (1-2) 
Class A 14 (12) 1:85 (1-3) 1:57 (1-2-5) 
Class B 27 (1-5-5) 5:25 (2:5-7) 2-42 (1-8) 
Class C 36 (1-5-7) 57 (3-9) 3-0 (1-5-5) 
Class D 49 (1-58) 85 (413) 45 (15-14) 
Class E 7 (543) 11-4 (7-15) 6 (143) 


The normal ranges were obtained in our previous study. 


Intravesical Ureter Length (mm) 


16 





40 60 80 100 


Crown to Heel Length (cm. 


Fig. 6, The intravesical ureter lengths of ureters of different classes related to crown to heel 
I The distribution 1s su inposa on tbe mean and 100 percentile lines from normal 

of the same height. Note the extreme variabilityof the gs, particularly in rela- 
tion to ureters Class D. 


ABNORMAL URETERS IN CHILDREN Tl 


In 10 children the right and left ureters were sufficiently different for each to be classified 
differently, but it was not possible to generalise on the evidence available of an association of 
any ureter class with a constant bladder or renal pathology. The children with meningomyelocele 
showed the widest variation—Class A, 8; Class B, 14; Class C, 11; Class D, 4; Class E, 5. 
Children with urethral valves occupied Classes C and D only and children with bladder neck 
obstruction occupied Class D only. 


The Relationship of Local Stractare to tke Form of the Ureter 


Ureters in Class B were the only ones showing variations in structure in different areas. Several 
of them were examined throughout their length in an attempt to compare the components of the 
constricted and dilated areas, particular search being made for connective tissue and abnormal 
alignment of muscle bundles in the narrow segments. In none of the specimens could it be con- 
vincingly shown that there was any certain difference in the amount of muscle, elastic tissue or 
connective tissue in the narrower or the dilated areas. 


Discussion 


Of the elements measured in these ureters the muscle and muscle nuclei are the most clearly 
defined and most accurately measured. The connective tissue is well defined but there are essential 
errors in the outer limits of the tissue measured. The elastic tissue is least accurately measurable 
due to some variability in staining in long fixed tissues and the difficulty in identifying very 
fine fibres. 

This study was carried out in an effort to produce a basis for the classification and study of 
apparently secondary type of ureteric abnormalities in children. We have attempted to make 
use of a large amount of material but, as we have no knowledge of the pressure within and function 
activity of the ureters during life, the detailed analysis of individual cases is of limited value. 

In our classification the Class B ureters appear to be intermediate between A and the other 
3 groups, which will therefore be discussed first. 

The Class C ureter (so-called, but probably falsely, the “lead-pipe” ureter) has a particular 
quantitative structure in that there is a moderate degree of dilatation associated with a great 
increase in the amount of muscle and a moderate increase in the amount of connective tissue. 
The amount of elastic tissue is increased proportionally to the connective tissue. 

The Class D ureter has a greater intraluminal diameter and this is associated with an increase 
in length, which would seem to be the linear component of the transluminal component of the 
dilatation. The ureter is thus dilated both longitudinally and laterally and therein lies its essential 
difference from Class C ureters. There is both hypertrophy and hyperplasia of muscle, a con- 
siderable increase in elastic tissue, but an even greater increase in the amount of connective 
tissue. 

In ureters of Class E the luminal parameters, both longitudinal and transverse, are out of 
complete proportion compared with the muscle, connective tissue and elastic tissue of the ureter 


If we consider that the function of the muscle of the ureter is to form a regulatory system of 
variable pressures down the ureter, the mechanical effect of the muscle on the intraluminal 
will be very greatly affected by the diameter of the lumen. It is questionable how much 

the La Place formula will apply to the ureter, but the principle undoubtedly does. Thus the amount 
of muscular activity required to maintain an intraluminal pressure, if the diameter is doubled, 
is not twice the muscular strength but a square of it (Burton, 1957; Roach and Burton, 1957; 
Burton, 1966). To maintain an intraluminal pressure control of a ureter of average diameter of 
5-7 mm (Class C) over the diameter of the normal ureter (Class A) or the normal, which is 2 mm, 
will require approximately a 10-fold increase in the muscle strength, which is not far from the 
increased bulk of muscle that we observe in Class C ureters. Thus it seems that the type C ureter 
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could well be one in which, because of an increased luminal diameter, there has been compen- 
satory hypertrophy and hyperplasia of muscle. 

In ureters of type D and E we are dealing with structures in which such a muscle-lumen 
pressure balance is not possible and which are muscularly essentially incompetent. Such ureters 
could therefore only function as reservoirs and probably could not control the direction of flow 
of urine under any normal intra-ureter pressure states. 

The general function of elastic tissue is considered to be that of controlling the rate of change 
in the form of a tissue, whereas collagen limits the extent of such change. The grossly dilated 
tortuous category E ureters are the ones with a relatively great increase in elastic tissue over 
fibrous and muscular tissue and seem to function as a rather mobile bag or elastic stocking. 
They do, however, contain an increased amount of connective and elastic tissue and also an 
increased amount of muscle as compared with the normal ureter in category A. Thus, if they 
could be allowed to function at a greatly reduced pressure so that their lumens could return to 
almost normal size (i.e. in the region of 1 to 3 mm), they have enough muscle to allow them to 
function as normal muscular ureters. This presupposes a normal nervous element supplying the 
muscles. 

A Class E ureter, therefore, appears to be completely decompensated, Class D is partially 
compensated and Class C is probably fully compensated. Class B ureters are best considered as 
being intermediary between Classes A and E as they have essentially normal quantities of muscle 
with relatively little increase in fibrous and elastic tissue and appear to be eminently capable of 
functioning as normal ureters once they are permitted to regain their normal luminal diameter. 

The question that immediately arises is what makes one ureter acquire a form either of Class E 
or Class C. Once a ureter acquires the characteristics of Class E, the chance of it ever acquiring a 
compensatory hypertrophy to control its activity is unlikely. It is likely that a ureter would become 
Class C only when it has been subject to gradually increasing rather than to an acute over- 
whelming stress. 

It is possibly significant that the only group of ureters in which we found obviously patent and 
incompetent ureterovesical junctions was in Class E. The microanatomy of this area has been a 
source of discussion and controversy since Waldeyer's day (Waldeyer, 1892) and has been the 
subject of many limited investigations. From the studies of our own material (both the normal 
and the abnormal) we believe that the subject has probably been grossly oversimplified and that 
Hutch (1961) and others have been misled by examining a few selected specimens and assumed a 
general theory of maturation of the intravesical ureters (Stevens and Lenaghan, 1962; Tanagho 
and Pugh, 1963; Tanagho, Hutch, Myers and Rambo, 1965; Woodburn, 1965; Lenaghan and 
Cussen, 1968). Our studies of normal ureters showed a progressive lengthening of the intravesical 
ureter with age in step with the lengthening of the whole ureter. We have also shown that though 
shortening and increased luminal diameter (i.e. apparent permanent patency of the ureterovesical 
junction) occurs in some cases where there is gross abnormality of the ureter, this certainly does 
not always apply. 

The only really valid dynamic study of the elastic properties of the ureter appear to have been 
carried out by Boone and Smith (1955), whose findings suggest that the elastic properties of the 
ureter diminish with age and that the normal ureter appears to have a very great resistance to 
transmitted back pressure. 

Perhaps the most interesting aspect of the ureter is the uniformity of change throughout its 
whole length. The whole of the musculature of the ureter is contained within a very extensive 
continuous fine nervous plexus so that every muscle bundle is sheathed with fine nerve fibres, 
and this applies to all normal and abnormal ureters that we have studied. The scanty small nerve 
cells present (Forbes, Underwood and Emery, 1970) could not control the overall activity of a 
peristaltic wave throughout the whole length of the ureter. 

We have found no nodes such as cardiac muscle pacemakers as postulated by Murnaghan 
(1957) and Notley (1970) and have no anatomical explanation as to why parts of group B ureters 
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are more contracted than others. We still need to know more of the function of the elastic tissue 
in ureters and the work of Boone and Smith (1955) needs greatly extending on the lines of work 
done on blood vessels in different parts of the body. 


Summary 


A gross and quantitative study of the muscle and connective tissue and elastic tissue has been 
carried out on a series of 78 abnormal ureters in children. 

The ureters have been classified into 5 classes: (A) normal; (B) ureters with irregular dilata- 
tions; (C) slightly dilated ureters with muscular hypertrophy and hyperplasia; (D) elongated and 
dilated ureters with muscular hypertrophy and hyperplasia but probably decompensated; (E) 
grossly distended and elongated ureters having an increase in elastic tissue but with no com- 


parable muscular hypertrophy or hyperplasia. 

Ureters showing structural changes do so uniformly throughout their length and no local 
anatomical deformities were found to account for the irregularities in tbe ureters of Class B. 

Structurally incompetent uretero-vesical junctions are only associated with ureters of Classes 
D and E. 

All abnormal ureters show varying degrees of muscular hypertrophy and hyperplasia. It is 
suggested that the form of the ureter is related to whether or not the muscular hypertrophy is 
adequate to compensate for the increased luminal diameter. 


This investigation was carried out with the aid of a grant from Action for the Crippled Child and from The Richard 
Fund. 
Photographs by Mr A. Tunstill. 
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The Post-natal Development of the Muscle and 
Connective Tissue of the Normal Ureter—A 
Quantitative Study 


GORDON W. GILL and JOHN L. EMERY 
The Congenital Anomalies Research Unit of the Untversity of Sheffield 


Knowledge of the structure and function of the ureter is incomplete. The mechanism of control 
of ureteric function is under dispute. Following the treatment of hydrocephalus in children with 
neurospinal dysraphism, an increasing number of children are surviving the neonatal period to 
succumb to renal disease, apparently secondary to paralytic disorders of the ureter and bladder. 
In order to assess changes that may be the result of paralytic disorder of the renal tract it is 
necessary to have a critical knowledge of the normal structure at different ages during child- 
hood. 

Whilst some workers have included normal children in their surveys of ureters (Gerard, 1908; 
Satani, 1919; Nixon, 1929; Boone and Smith, 1955; Hutch, 1961; Stein and Weinberg, 1962; 
Monticone, 1940) only one quantitative study of normal ureters in childhood has been reported 
(Cussen, 1967). Cussen studied ureters from children varying in age from 12 weeks’ gestation 
to 12 years. Ureter dimensions were measured on unfixed material. Muscle arcas and number of 
elastic fibres (apparently regardless of area occupied) were calculated from estimates made on 
limited areas of transverse sections through the ureter wall. No attempt was made to quantify 
collagen fibres present. The size of individual smooth muscle cells was estimated from muscle 
nuclei counts within a known muscle area. 

In the present survey a more sophisticated point-counting method of tissue area determination 
was employed, that enabled the estimation of the area of all tissue components present in the 
ureter wall. 


Material and Methods 


50 ureters obtained at necropsy from children (age range 0 to 6 years) were examined. These 
came from children in whom there was no suspicion of renal tract disease or of central nervous 
system disease likely to affect the ureter or bladder. The bladder was emptied at necropsy 
and distended in situ with 25 ml of formalin. This procedure enabled a parallel study to be 
made of bladder musculature (Forbes, 1970). The whole bony pelvis and contents were then 
removed. The ureter measurements were made on renal tracts fixed in situ. Only renal tracts 
which were macroscopically normal and did not demonstrate vesico-ureteral reflux at necropsy 
were selected. 

The ureters were dissected clear and measurements taken from the pelvi-ureteric junction to the 
bladder using a metal ruler and soft copper wire. The ureters were cut transversely into 1-cm 
segments and the intraluminal diameter of each segment measured by insertion of standardised 
stainless steel probes. The diameter recorded was that of the largest probe which could be inserted 
without stretching the wall of the ureter which in the fixed state is virtually non-elastic. A block 
of tissue including the uretero-vesical junction was removed from the bladder and the total length 
of the intravesical ureter measured by insertion of a fine graduated probe. 
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The 1-cm segments of ureter were processed, and embedded in paraffin wax and sections cut 
at 6 microns. The sections were stained with haematoxylin and eosin, Heidenhain’s Iron Haema- 
toxylin, Masson’s Trichrome, Verhoeff's Elastic/Van Gieson and Gomori’s Aldhyde Fuchsin/Van 
Gieson. It was found that Verhoeff’s Elastic/Van Gieson staining gave the best contrast between 
muscle (yellow), collagen (red) and elastic tissue (black) and this stain was preferred for tissue 
area determination. It was found that the quality of the fixed tissue in some specimens did not 
permit the general use of more specific staining methods. 

A complete survey of the tissue components present in transverse sections of the ureter wall 
was carried out at high magnification (x 100 oil immersion objective) using a Swift Automatic 
Point Counter (Chayes and Fairbairn, 1951; Hally, 1964; Humphries, 1969). 

Since accuracy of a point-sampling method depends mainly on the number of points counted 
and also the proportion of any one tissue component present, muscle area was selected as a 
reference. The distance between adjacent points was adjusted to give a large enough count on 
muscle to maintain a relative standard error of less than 0-15. 


E.g. Muscle area (mm?) = muscle count x (vertical x horizontal) microscope stage stepping 
distance between adjacent points (mm). 0-50 mm? — muscle count x 0-157 x 0-053 Muscle count 
= 0-5/0-008 = 63 


1 
Relative Standard ErrorS——, where n = muscle count 


a/n 


-. Muscle area = 0-50 + 0-063 mm?. 


Cussen attempted to estimate the size of individual muscle cells by counting muscle cell nuclei 
visible through the section thickness (10 p) and relating this count to a unit volume of muscle. 
This method is accurate only if the true density of nuclei is known (Abercrombie, 1946). Since 
the main reason for counting muscle cell nuclei is to determine whether hypertrophy or hyper- 
plasia of muscle cells occurs with increasing muscle area, it was decided to record points landing 
on muscle nuclei separately from other muscle counts and to investigate the relationship between 
muscle area and muscle nuclei counts, rather than use the laborious but accurate methods 
proposed by Abercrombie. 


Results 


Ureter Length 
Ureter length was correlated with age, weight of the child, sitting height (crown to rump length) 
and total height (crown to heel length). 

A plot of ureter length against age is shown in Figure 1. At birth the ureter was 6:5 cm long, 
increasing to 12 cm at the age of 2 years and 14 cm at the age of 6 years, the greatest rate of 
increase in ureter length being in the first 2 years. The growth curve is very similar to that observed 
by Cussen, who reported unfixed ureter lengths. 

The relationship of ureter length to crown to heel length (Fig. 2) was linear over the age range 
examined. It was found that: 


Ureter length (cm) = 0-125 of C to H length +0:5 cm. 


Three measurements only deviated more than 1 cm from this mean line, the largest deviation 
being 2:2 cm. 
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Fig. 1. Graph of the extravesical ureter length (cm) related to post-natal age (years). 
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Fig. 2. Graph of extravesical ureter length (cm) related to crown to beellength (cm) 
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Table I 


Mean Intraluminal Diameter and Range (mm) at the Pelviureteric Junction 0-5 of the 
Distance down the Ureter and Uretero-vesical Junction at Different Ages 





0-5 Distance 

Number of P.UJ. down Ureter U.VJ. 
Ago Cases m m cM" 
0-1 wk 4 1-62 1-2 22 1:5-3 12 1-1:5 
1 wk-1 mth 10 12 1-1:5 1-85 1-25 1:35 1-2 
2-3 mth 3 10 ud 2:17 1:5-2:5 13 1-2 
4-6 mth 10 10 1-1-5 20 1:5-2:5 13 1-2 
7 mth-1 yr 6 1-1 1-1-5 1:85 1-2-5 1-33 1-2 
1-2 yr 5 1-4 1-2:5 1:8 ]-2:5 12 1-1:5 
4-5 yr 6 1:15 1-1-5 20 1-5-2-5 1:25 1-2 
5-6 yr 6 1:33 1-2 2:25 1:5-3 1:33 1-1:5 








Table II 

Mean Length of Intravesical Ureter and Range (mm) at Different 
Ages 

Age Present Series Hutch Cussen 
Prematures (4) 225 [I4] 3 [2-5] 
0-1 wk 4) 45 [4-5] © 5 [4-6] 4 [2-7] 
1 wk-3 wk (4) 52 [5-6] 

2-3 mth (10) 545 [4-5-6] 5 [2-9] 
4-6 mth (10) 55 [45-7] 

7-12 mth (4) 62 [5-8] Q)7 [7-8] 7 [413] 
2-3 yr (6 86 [6-10] (2) 5-5 [56] 7 [49] 
4yr (6) 72 [6-9-5] 

5-6 yr (6) 9-4 [7-12] (2) 85 [8-9] 7 [4-12] 





Numbers in round brackets indicate number of ureters studied. 


Numbers in square brackets indicate range of intravesical ureter length. 


Table III 


Mean Length of Intravesical Ureter and Range (mm) at Different 
Crown to Heel Lengths (cm) 








Crown to Heel Length Number of Cases Mean I.V. Length Range 
40-50 5 5-2 4-6 
50-60 18 5-42 4-7 
60-70 6 5-7 4-8 
80-90 2 T5 6-9-5 
90-100 6 8-0 6-10 
100-110 4 9-5 6-12 


POST-NATAL DEVELOPMENT OF MUSCLE OF NORMAL URETER 85 


Intra-Inminal Diameter of Ureter 
Mean measurements and range (mm) at P.U.J., 0-5 distance down the ureter and U.V J. for 
different age-groups are given in Table I. 

The intra-luminal diameter was greatest at 0:5 of the distance down the ureter. The diameter 
at all 3 sites tabulated showed no significant change during the period from 0 to 6 years in fixed 
ureters. 


Intravesical Ureter Lengths 
The measurements of the intravesical ureter lengths with the ranges are shown in Table II, where 
our results are compared with those of Hutch and of Cussen. 


A plot of the intravesical ureter length against crown to heel length (Fig. 7) shows an essentially 
linear relationship over the range investigated. 


Muscle Area (mm?) 
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Fig. 3. Graph showing the amount of muscle (mm3) in 8 ureters from children of different ages 
combined on the basis of percentage distance down the ureter from pelvi-ureteric junction to 
the uretero-vesical junction. 


Variation in Muscle and Connective Tissue Area down tke Ureter 


In 8 children spanning the age range examined, serial blocks were taken at 1-cm intervals through- 
out the length of the ureter and each level quantitated for the amount of muscle and connective 
tissue. Variation in muscle area down the ureter is shown in Figure 3, where the lengths of the 
ureters have been standardised on a percentage basis to compensate for the growth of the ureters 
in older children. 

There appear to be irregularities in most of the ureters but these are probably of little signifi- 
cance. Any variation in obliquity of the transverse section of the ureter is liable to give an 
increased reading to the muscle area count and this may account for the small peaks in a number 
of the ureters. Variation in muscle area between different ureters is most noticeable at one-third 
of the distance down the ureter and at the uretero-vesical junction. There appears to be least 
variability in the values of muscle in the region of the pelvic brim, where the ureter is relatively 
straight as it courses over the psoas muscle. 

The graph showing the combined muscle areas of children dying over the age of 4 years and 
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under the age of 4 years (Fig. 4) suggests that muscle area is maximal in its middle third but that 
there is fair uniformity in dispersal of muscle. 
Estimates of combined connective tissue areas show a similar pattern to that of muscle areas. 


Muscle Area (mmt) 
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Fig. 4. Graph showing combined muscle areas (mm?) of children over 4 and 
under 4 years of age (expressed us m Fig. 3 as percentage distance along ureter). 
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5. Moan muscle and connective tissue areas (mm3) in transverse sections 
of ureter wall related to age (years). 


Growth of Muscle and Connective Tissme 


The mean areas of muscle and connective tissue in transverse sections of ureters related to age 
are shown in Figure 5. Mean muscle area was 0:38 mm? at birth rising to 0-50 mm? at | year 
and 0:60 mm? at 5 years. Mean connective tissue area was 0-95 mim? at birth rising to 1:2 mm2 
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at 1 year and 1-75 mm? at 5 years. Whereas muscle area increased by approximately 58 7; during 
the first 5 years, connective tissue area increased by 84% during the same period. Muscle area 
expressed as a percentage of muscle and connective tissue was approximately 30% at birth and 
40% at 5 years. 


A 2 
Muscle Area (mm \V/ Muscle Nuclel Count 


(X 10-3) 





Age (years) 
Fig. 6. Ratio of muscle area (mm?) to muscle nuclei count related to age. 
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Fig. 7. Graph of intravesical ureter length against crown to heel length. 


The Size of Muscle Cells 


The ratio of muscle area to the number of nuclei remained constant (Fig. 6). Thus, there is no 
evidence for any increase in the mean size of muscle fibres over this period in the normally growing 
child. The ureter length and consequently the muscle bulk is increasing considerably during this 
period; therefore, it must be postulated that new muscle cells are being formed, either by differ- 
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entiation of mesenchymal cells or by proliferation of existing muscle cells, at the same rate as 
ureter elongation, 


Elastic Tissue 

Elastic tissue area of normal ureters was too small for numerical estimate using the Point-Counting 
technique at an acceptable level of accuracy. In some ureters we were unable to demonstrate any 
elastic fibres. In ureters where elastic fibres were demonstrated they appeared poorly developed 
in the submucosal and muscle layers and thicker and more numerous in the adventitia surround- 
ing the ureter. 


Discussion 


The overall growth of the normal ureter appears to be directly related to the height of the child 
and less closely related to age or body weight—a feature well known in other body criteria. 
Within the height range studied, only 3 ureters deviated more than | cm from a straight mean line, 
which can be represented by the formula: 


Ureter fixed length (cm) = 0-125 crown to heel length 4- 0-5. 


Cussen plotted mean ureter lengths over 20-cm intervals against height (cm). His results show a 
slightly irregular distribution of mean figures but he also shows almost a linear relationship which 
can be represented by the formula: 


Ureter length (cm) = 0-175 crown to heel length (cm) — 1, 


which gives an unfixed ureter length which is approximately 10°; longer than our result at a 
crown to heel length of 50 cm rising to 20%% longer at crown to heel length of 100 cm. Formol 
fixation involving muscle and connective tissue causes about 1055 shrinkage. Unfixed ureters are 
capable of considerable stretching and this is the most likely cause of the discrepancy of the 2 sets 
of results at longer ureter lengths. It would appear that both formulae are valid and should be 
applied, 1 to the unfixed state and the other to the fixed state. 

Since the intravesical ureter is mobile within the bladder wall, its length is probably dependent 
on the degree of inflation of the bladder. Comparative studies of intravesical ureter length are 
valid only if the bladder is uniformly distended and the intravesical and pelvic ureter fixed in situ. 

Our results using this procedure indicate a progressive increase in intravesical ureter length, 
with increase in age and crown to heel length. We could find no significant alteration in the form 
of the uretero-vesical junction within the age-group studied. 

The distribution of muscle through the length of the ureter (Fig. 3) indicates that there is least 
variability in the region of the pelvic brim and this area could best be taken for sampling of ureter 
musculature. This relative uniformity of the ureter around the pelvic brim coincides with the 
apparent area of constriction noted by Nixon (1929) in his study of 51 normal adult ureters. 

The growth of ureter muscle appears to be uniform throughout its whole length. The proportion 
of muscle in the ureter wall increased from 30°% at birth to 40 % at 5 years. These results are 
in agreement with Stein and Weinberg, who found muscle, 35 % Stillborns and 50% in adult 
ureters. We were unable to identify with certainty any definite zoning of muscle in any individual 
section. No groups of muscles were identified analogous to Purkinje cells in the heart as postu- 
lated by Murnaghan (1957, 1959), who believes that areas of muscle have inherent pacemaker 
abilities. 

The connective tissue shows a progressive increase with age, and, similar to the muscle area, 
is least variable at the region of the pelvic brim. The proportion of connective tissue relative to 
muscle decreases with increasing age---a feature common to most developing organs. 

The development of elastic tissue in the ureter requires further study. We were unable to report 
on the quantitative development of elastic tissue because of the variability of staining proportion 
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and the limitations of the point counting technique employed in this study. Boone and Smith 
(1955) found elastic fibres in the adventitia but variable results in the submucosal and muscle 
layers of ureters from normal children. Stein and Weinberg (1962) report more elastic tissue in the 
tunica propria than in the adventitia in stillborns (20 to 40 weeks’ gestation). Cussen (1967) 
found that elastic fibres appear at the time of birth in the region of the middle spindle, but found 
poor correlation with increasing age in the first twelve years of life. 


Summary 


A quantitative study of the muscle and connective tissue using a Point-Counting technique and 
measurements of the extravesical and intravesical ureters was carried out on normal ureters from 
infants and children (age range 0 to 6 years). 

Ureter growth—both intra- and extravesical—was found to be directly proportional to the 
height of the child. There is progressive development of muscle and connective tissue. During 
the period from 0 to 6 years the growth of muscle appears to be due to a progressive increase in 
the number of muscle cells. Normal values are presented for intravesical and extravesical ureter 
length and musculature. 


This investigation was carried out with the aid of a grant from Action for the Crippled Cbild. 
Photographs by Mr A. Tunstill. 
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Nephrogenic Adenoma of the Bladder 


GEORGE J. KALLOOR and RICHARD E. SHAW 
Walsgrave Hospital, Coventry 


This paper reports an example of the rare disorder “nephrogenic adenoma” of the urinary bladder. 
Case Report 


On 25th December 1969 a youth of 16 was admitted to hospital after sustaining a severe head injury in a road 
accident. He was deeply unconscious and there were multiple bruises and lacerations. During a prolonged period 
of recovery he was very spastic and exhibited minor fits and convulsions. An indwelling urethral catheter was 
necessary and later haematuria was noted and a Proteus infection of the urine developed. He was discharged on 
9th March 1970. In July 1970 he complained of severe dysuria and was re-admitted for urological investigation. 
The urine was sterile and contained no pus cells, while cystoscopy revealed only a slight, patchy hyperaemia of the 
trigone. 

In January 1971, a year after his injury, he attended the Urological Clinic complaining of persistence of the 
dysuria. He had severe pain during and after micturition, maximal at the end of the penis. There was no frequency 
but haematuria took place on a few occasions. His blood pressure was 130/90 and examination of the genito- 
urinary system was negative. 
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Fig. 1. High power view of bladder lesion (first biopsy). Note the tubular structures lined by a single layer of cubical 
epithelium. 
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Investigations 


Mid-stream specimen of urine— normal. Serum urea—20 mg “,. Blood count normal. Examination of urine for 
tubercle bacilli—negative. X-ray of chest—normal. I. V.P. showed normal kidneys but some irregularity of the 
cutline of the bladder base 

Cystoscopy showed 3 small papillomatous lesions in the bladder mucosa. A biopsy was reported — The histology 
is very interesting. It suggests a pedunculated adenoma of nephrogenic type and appears to be quite benign. It is 
covered mainly by cubical, partly by transitional epithelium. The fibrous core contains glandular spaces somewhat 
resembling renal tubules and telangiectatic, almost haemangiomatoid vessels." (Fig. 1.) 

We were at a loss to know how to deal with this unusual disorder and it was decided to keep the patient under 
observation for a time without treatment. In September 1971 he was re-admitted with the symptom of painful 
micturition unchanged. There had been no further haematuria. At a further cystoscopy on 23rd September 1971 
it was clear that the number of lesions in the bladder had increased in number and size. Several red, smooth, nodular 
swellings could be seen, mostly in the fundus. Biopsy was repeated and the same histological appearances found 





Fig. 2. High power view of bladder lesion (operation specimen), The adenomatous proliferation is more active. 


Operation 


On 30th September 1971 the bladder was explored. About 1/Sth of the bladder mucosa was replaced by pink, 
elevated, shiny swellings varying 0:2-3-0 cm in diameter. They were mostly in the fundus: several were excised but 
the smaller ones were diathermised. There was no sign of invasion of the submucous tissues but the latter were 
quite oedematous. A satisfactory recovery followed, On histological examination (Fig. 2) the appearances were 
similar to those found on biopsy but the adenomatous proliferation was somewhat more active and irregular. 

[he patient was seen in February 1972. There had been an improvement in his symptoms but he still complained 
of some discomfort on micturition. Cystoscopy revealed a few tiny lesions in the fundus and these were destroyed 
by cystodiathermy. A further cystoscopy on llth May 1972 revealed similar appearances and further diathermy 
was performed. Six weeks later only a few small lesions remained. At the time of writing (January 1973) the 
bladder looks normal 


Some of the features of this case warrant emphasis. The predominant complaint was pain 
during and after micturition: there was little frequency and only occasional haematuria. Despite 
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the insistence by the patient on the severity of his symptoms there was a delay of between 6 and 
12 months before any lesions were visible on cystoscopy, but once they began to form they in- 
creased in number and size fairly rapidly. The submucosal oedema under the lesions was note- 
worthy, and the response to diathermy satisfactory. The infection previously present in the 
urinary tract had disappeared before the bladder lesions made their appearance. 


Comment 


Previous Cases of '"Nepkrogenic Adenoma” of the Bladder 

In 1950 Friedman and Kuhlenbeck drew attention to an interesting, but very rare affection of the 
urinary bladder. Tumour-like masses formed in the lining of the organ and histological exam- 
ination revealed a papillary appearance, but in addition there were tubules and cystic structures. 
The tubules were lined by a single layer of cuboidal or low columnar cells, and the general resem- 
blance to renal tubules led to Speculation that the lesion was attributable to latent histogenetic 
potency of nephrogenic type in the mesodermal element of the bladder mucosa. Consequently 
the term “nephrogenic adenoma” was applied to the lesion. The authors drew their material 
from the collection of the Armed Forces Institute of Pathology of the United States of America, 
7 out of the 8 patients being young males. 

Mostofi (1954), in a discussion of the potentialities of bladder epithelium, mentioned a personal 
communication from R. A. Holmes describing the development of a smal! tumour in the bladder 
some time after injury to the organ. Little clinical information was supplied, but histologically 
the appearances were exactly those of the case described by Friedman and Kuhlenbeck. Mostofi 
felt that the lesions should be interpreted as a manifestation of metaplastic behaviour of vesical 
epithelium. 

Hasen in 1962 described an interesting example of the same condition. A 22-year old male 
was treated for intra-abdominal rupture of the bladder and other injuries. Suprapubic and 
urethral drainage was maintained for 20 days, and this was followed by urinary tract infection 
which was resistant to all forms of treatment. Six years later he complained of haematuria, and 
cystoscopy—which previously had been negative—revealed 2 dark red mulberry-like lesions each 
1 cm in diameter in the dome of the bladder. Biopsy showed glandular spaces assuming a renal 
tubular pattern. The tubule-like spaces were lined with single rows of cuboidal or columnar 
epithelium, similar to those lining the loop of Henle, distal or collecting tubules or mesonephric 
ducts. The lesions were diathermised and cystoscopy the following year showed the bladder was 
clear. 

Davis (1949) described a similar case under the title “Hamartoma of the Urinary Bladder". 
His patient, a male aged 40 years, presented with a year’s history of frequency, burning, perineal 
pain and haematuria. The urine was infected. There was no history of injury. The bladder mucosa 
had numerous granular-appearing areas, somewhat elevated and strawberry-like in appearance. 
Histologically the tumours had a generally papillary structure, the processes being covered with 
low cuboidal epithelium. In addition there were gland-like and cystic structures. Treatment 
directed to infection was ineffective. The lesions increased in number until treated by repeated 
cystodiathermy which eventually cleared the bladder and relieved the patient’s symptoms. 
Infection of the urine by B. Friedlander proved difficult to eradicate. 

Goldman (1972) has recently described 3 additional examples of this disorder. Each patient 
was an elderly male with evidence of chronic infection to the lower urinary tract. In 2 patients 
the lesions were discovered at autopsy. They were solitary and situated on the trigone and 
posterior bladder wall respectively. In the third case the lesion was found in a patient undergoing 
transurethral resection, and was removed from the trigone with the resectoscope. 

Together with the case report 1n this paper, the above appear to be the only examples of neph- 
rogenic adenoma of the bladder which have appeared in the literature. Adenomata of the bladder 
are described from time to time, e.g. by Merkelbach in 1965 and Salm in 1967, but the histological 


94 BRITISH JOURNAL OF UROLOGY 


pattern is completely different from the one we are dealing with here. Moose and Garvey (1963) 
reported a case of hamartoma of the bladder which also is an entirely different lesion. Dr K. M. 
Cameron of the Department of Pathology, St Peter’s Hospital, London (personal communicati on) 
says that a number of examples of “nephrogenic adenoma” have been seen in the Department in 
recent years. Most of the patients had a history of either Hunner’s ulcer or genito-urinary 
tuberculosis. 


Discussion 


Although the clinical material relative to this rare disorder is meagre, it is possible to extract a 
picture of a fairly characteristic clinical and pathological entity. The bladder lesions are red in 
colour and likened to strawberries or mulberries, and are elevated above the surface of the 
mucosa; often shiny in appearance and with a smooth surface. They bleed when touched. Our 
case was the only example in which open operation afforded opportunity for direct examination, 
and we were impressed by the oedema of the underlying bladder wall. The intervening mucosa is 
hyperaemic. Most of the patients have been males below the age of 40, but no importance should 
be attached to this observation because of the very selective character of the material. The 
symptoms are those of lower urinary tract infection—frequency, dysuria, pain and haematuria. 
In our own case, dysuria was the pre-dominant symptom. The lesions respond to diathermy 
although more than one treatment may be needed. Disappearance of the lesions is accompanied 
by complete relief of the symptoms. 

It is unfortunate that the term “‘nephrogenic adenoma” has been applied to this disorder. The 
resemblance of the histological appearances to renal tubules is admitted, and the potentialities of 
vesical mucosa in view of its embryological origin cannot be denied. It is clear, however, that we 
are dealing with an unusual response to infection on the part of the vesical mucosa. Clinical 
information relative to the cases reported by Friedman and Kuhlenbeck is often incomplete. In 
the better documented cases the relationship to infection is unmistakeable but it is of interest 
that in our own case the lesions appeared after the infection had been eradicated from the urinary 
tract. No specific organism has been implicated as the cause of this condition. There appears to 
be a latent period before the characteristic lesions appear. In Hasen's case this was as long as 6 
years and in our own case the lesions did not appear until 14 months after the injury which was 
the starting point of the condition. Once begun, the condition seems to be progressive, fresh 
lesions forming until treatment is instituted. The symptoms of nephrogenic adenoma are those of 
an infective or inflammatory condition and not those of a tumour. The disease should be regarded, 
therefore, as a metaplastic change in the bladder mucosa in response to infection, but it must be 
agreed that the embryological derivation of the mucosa from mesoderm as well as entoderm may 
determine the peculiar nature of the changes. Perhaps "tubular metaplasia” would be a better 
title for the disorder. 

In 2 of the reported cases there was an clement of trauma as the patients sustained rupture of 

' the bladder, and it is not impossible that our patient suffered a minor bladder injury. However, 
the evidence suggests that it was infection secondary to the rupture and its treatment that was the 
actiological factor, rather than the injury itself. 


Summary 


We report an additional case of ‘‘nephrogenic adenoma” of the urinary bladder. 

*"Nephrogenic adenoma” is not a neoplastic condition but an unusual form of metaplasia of the 
vesical mucosa in response to infection. 

The lesions respond well to treatment by diathermy. 


Our thanks are due to Dr W. MacCullagh Wilson and Dr J. W. Black for the histological examinations and to 
Mrs J. Jenson for secretarial help. 
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Nephrogenic Adenoma of the Urinary Bladder 


O. P. TANEJA, A. L. AURORA, N. K. GROVER, S. M. GULATI and N. K. TAGORE 


Urology Clinic and Department of Pathology, Maulana Azad Medical College and Associated Irwin Hospitals, 
New Delhi 


Nephrogenic adenoma is a rare benign tumour of the urinary bladder. It consists of raised, 
reddish, nodular areas separated by apparently normal epithelium. Histologically the tumour 
shows glandular spaces assuming a tubular pattern which are lined by a single layer of cuboidal 
or columnar epithelium. This tumour was first described by Davis (1949) who labelled it as a 
hamartoma. Friedman and Kuhlenbeck (1950) named it as “nephrogenic adenoma” depending 
upon its histological features. Hasen (1962) collected 11 cases from world literature and added 
| more case. Recently, Goldman (1972) has reported a series of 3 cases bringing the total number 
of reported cases to 15 only. One more case of nephrogenic adenoma is being presented in this 
communication. 


Case Report 


A 23-year-old Hindu male was admitted on 22nd January 1972 to the Urology Unit of Maulana Azad Medical 
College and Irwin Hospital with persistent severe haematuria of 7 days' duration. He gave history of intermittent 
haematuria, severe dysuria, and dribbling for the last 8 years. He had undergone suprapubic cystostomy and 


Fig. 1. Interior view of the bladder showing 
multiple small "tumours". 





bladder neck resection for a suspected vesical calculus in 1963 but the dysuria and incontinence persisted. In 1966 
a left nephrectomy had been performed elsewhere for left lumbar pain. He was investigated in this unit for dribbling 
and dysuria in December 1967, and was found to have a large vesical diverticulum, left ureteric reflux and chronic 
pyelonephritis. A diverticulectomy and left ureterectomy were performed on 19th January 1968. After operation 
the patient continued to have incontinence of urine, marked dysuria and intermittent haematuria. Repeated courses 
of antibiotics, urethral dilatations and imipramine were ineffective. 

On admission cystoscopy revealed multiple papillary projections 2-5 mm in diameter situated over the trigone 
and posterior wall of the bladder with congestion of the intervening bladder mucosa. Neither ureteric orifice could 
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be identified. The tumours were biopsied and fulgurated but transvesical excision had to be performed 1 week later 
for persisting haematuria. At exploration the lesion was found to be more extensive and diffuse (Fig. 1). The 
bladder was closed with catheter drainage. Postoperative progress was satisfactory except for a minor wound 
infection. 

He was last seen on 26th July 1972. He still had dysuria and dribbling, but had been free from haematuria. 

Histological examination of the tumours showed irregular focal ulceration of the urothelium (Fig. 2, A and B). 
The surviving epithelium had undergone basaloid hyperplasia at many places. The subepithelial lamina propria 
was markedly oedematous, and contained congested and dilated blood vessels and lymphoid aggregates with promi- 
nent germinal centres. A small number of plasma cells, lymphocytes and a few histiocytes were scattered throughout 
the lamina propria. An interesting feature of the biopsy was the presence of several small or large groups of tubular 
structures in the subepithelial connective tissue. Some of these tubular structures were cystically dilated. The lining 
epithelial cells were cuboidal, had a moderate amount of pale eosinophilic cytoplasm and vesicular round to oval 
nuclei. These tubules very much resembled the collecting tubules of the kidney. 
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Fig. 2. A, Microphotograph under low power showing transitional epithelium in right lower quadrant and areas of tubular 
formation. B, High power showing tubular cystic spaces lined by cuboidal epithelium. 


Comment 


The origin of nephrogenic adenoma is not certain. Davis (1949) felt that chronic bacterial urinary 
tract infection played an important role in the recurrent and multiple nature of this hyperplastic 
lesion. He considered that glandular spaces were formed by invagination or plication of surface 
epithelium rather than from ectopic tissue in the bladder which gave rise to tubular or glandular 
structures. Friedman and Ash (1959) regarded this as a congenital lesion because the tumour was 
characterised by the formation of looped or convoluted tubules suggesting either mesonephric 
or metanephric pattern. Mostofi (1954) considered that this tumour was a manifestation of meta- 
plastic behaviour of vesical epithelium. He advised that these cases should be closely watched for 
the development of cancer. Hasen (1962) agreed that the tumour arose as a result of metaplasia 
due to infection. The clinical presentation and prolonged history of chronic urinary tract infection 
in the present case would support the theory of metaplasia. Metaplasia of vesical epithelium may 
lead to the formation of a tubular pattern because of the dual origin of the vesical epithelium both 
from the entoderm as well as the mesoderm. The fact that endoscopic examination or cystostomy 
on 3 occasions in the past had not revealed any neoplastic projections, and the continuation of 
the recurrent cystitis over the years, support its aetiological role in the genesis of this tumour. 

The condition seems to affect young males only. These patients present with gross haematuria 
associated with other urinary complaints due to urinary tract infection particularly dysuria. 
Haematuria varies from slight to profuse. Cystoscopy and biopsy usually confirms the diagnosis. 
As the tumours are small in size, cystography is not helpful in locating the lesions. 
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Transurethral resection or fulguration is the treatment of choice. But if this is not effective in 
controlling haematuria, transvesical excision and fulguration of tumour has to be carried out as 
the lesions are multiple and can be dealt with better by direct exploration and fulguration. These 
patients must be kept under observation as they are likely to develop recurrence of the lesions 
and haematuria for which repeated fulguration may be required. This would also exclude the 
development of malignant change. 


Summary 


A case of nephrogenic adenoma of the urinary bladder has been reported. This tumour is essen- 
tially benign and probably arises as a result of metaplasia due to chronic urinary tract infection. 
The disease affects young males and is characterised by haematuria. 
Fulguration of the tumour is effective in controlling haematuria. 
A close watch and follow-up is essential to detect recurrence. 


Weare grateful to Dr R. K, Goel, Assistant Professor of Pathology, for his assistance in microphotographic work. 
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Screening for Bacteriuria with a Dip-stick Test for 
Urinary Glucose 


A. E. MACKINNON, C. J. L. STRACHAN, J. D. SLEIGH and M. M. BURNS 
Departments af Urology, and Bacteriology and Immunology, Western Infirmary, Glasgow 


The need for a simple yet reliable test to detect bacteriuria has been recognised for a long time, 
especially in epidemiological studies, to determine the incidence and distribution of asymptomatic 
urinary tract infection. However, the wide range of tests advocated (Simmons and Williams, 
1962: Lancet, 1964; Sleigh, 1965) indicate that the ideal has not been found::A recent test is 
based on the detection of the small quantities of glucose normally present in urine. Morning 
urine usually has between 2 and 20 mg glucose per 100 ml and Scherstén and Fritz (1967) found 
that significant bacteriuria was associated with subnormal levels of glucose since bacteria in the 
bladder had metabolised the glucose. Subsequently a test paper was developed which was able to 
detect these small amounts of glucose. It consists of a lower ion-exchange portion which removes 
substances that may interfere with the test, and this is placed in the urine. The upper part of the 
paper contains an indicator system (glucose oxidase, peroxidase, O-tolidine) which changes colour 
to blue-green when the concentration of glucose is in excess of 1-5 to 2:mg per 100 ml. The test 
appeared successful in detecting bacteriuria in children and adolescent. girls (Scherstén er al., 
1968) and this encouraged us to employ the test on urine samples from out-patients attending a 
hospital urological clinic for the first time. 


Patients and Methods 


New patients attending the urology clinic were sent a sterile universal container, with 0-5 gm 
boric acid added as preservative as advised by Porter and Brodie (1969). They were instructed 
to fast over night, to hold their urine in the bladder for a minimum of 6 hours and then to fill 
the bottle with a terminal-stream specimen of the first morning urine. At the clinic they were 
asked whether they had complied with the instructions and if not they were excluded from the 
trial. The urine specimen was then tested for small amounts of glucose with a commercially 
prepared strip, Uriglox, based on the paper described above, before it was sent to the laboratory 
along with a mid-stream specimen taken in the clinic. i 

A further group of first morning urine specimens were collected without special precautions 
from unselected patients in the urology wards. They were tested with Uriglox before being 
sent to the laboratory for examination. No preservative was added to these specimens. Where a 
patient had an indwelling catheter it was spigotted for 3 hours before taking the specimen. 

In the laboratory all specimens were cultured. by the dip-slide method using a commercial 
preparation, Uricult. The slides were coated with nutrient agar on one side and MacConkey 
agar on the other. Each specimen was also cultured by the semi-quantitative method in routine 
use. This employs a standard loop of 3 mm internal diameter and is similar to that described by 
McGeachie and Kennedy (1963). 

To maintain consistent results the cultures were set up and read by the same observers, 
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Uricult by J. D. S. and standard loop bacteriology by M. M. B. Neither knew the results of 
the Uriglox test. The results of culture were interpreted according to Table I. 


Results 


A total of 415 first morning specimens were collected from out-patients (Table II) and 39 were 
found to have significant bacteriuria, when examined by culture of a standard loopful. Only 23 


Table I 
Interpretation of the Results of Quantitative Urine Culture 





Result of Urine Culture Conclusion 
Urines which gave no growth or yielded a Insignificant 
mixed growth of contaminants at a con- bacteriuria 
centration of up to 105 per ml 
Urines containing coliform organisms at Bacteriuria of 
concentrations between 104 and 105 per doubtful 
ml either in pure culture or along with significance 


other organisms. 


Urines containing Staphylococcus albus in 
pure culture at a concentration of 105 per 





mi 

Urines containing urinary-tract pathogens Significant 
at concentrations between 105 and 108 bacteriuria 
per ml 

Table II 


Results of Uriglox Test on Urine Specimens from Out-patients 
related to Culture of the Same Specimen 





Result of Culture 


—————X —— E ANE T ERA ETE 


nE ETT 
Significant Doubtful Insignificant 
Bacteriuria Bacteriuria Bacteriuria 
Uriglox Test: 
Positive 23 0 6 29 
Negative 16 8 362 386 
39 8 368 415 
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of these urines (59%), however, gave a positive Uriglox test. Six false positive tests were 
recorded in the 368 specimens containing insignificant numbers of bacteria; all the specimens 
with bacteriuria of doubtful significance gave a negative test, The accuracy of the results was 
not influenced by the age or sex of the patient or the infecting organism. 

When the Uriglox test was applied to 205 specimens from in-patients (Table IHI) a positive 
result was recorded in 35 out of the 62 urines (56%) with significant bacteriuria. In 4 of the 
instances where Uriglox failed to detect bacteriuria the causal organism was Pseudomonas 
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pyocyanea. There were 10 false positive reactions and a negative test was again given by all 
specimens with bacteriuria of doubtful significance. 

In all, 1,032 specimens were cultured by the dip-slide method and by standard-loop bacteriology. 
They comprised 415 first morning specimens preserved with boric acid from out-patients, a further 
401 specimens from the same out-patients collected later in the day at the clinic and 216 specimens 
from in-patients. In 1,015 out of the 1,032 specimens (98 %) the results of the 2 cultural methods 
agreed (Table IV). Results from 12 specimens differed only in that one method indicated a growth 
of doubtful significance whereas the other a significant or alternatively an insignificant growth 
of the same organism. In 5 specimens, however, there was complete disagreement. This could 

-not be explained in 3 of the specimens, but was due in the other 2 to the media on the dip-slide 


Table HI 
Results of Uriglox Test on Urine Specimens from In-patients 
related.to Culture of the Same Specimen 





Result of Cultur 


— 





E 5 SW 
Significant Doubtful Insignificant 
Bacteriuria Bacteriuria Bacteriuria 
Uriglox Test: 
Positive 35 0 10 45 
Negative 27 9 124 160 
62 9 134 205 
i — — ÀÁ——— 
Table IV 


Comparison of Dip-slide and Standard-loop Methods 
of Urine Culture 





Number of Specimens Examined 


Results of qM M 
Cultural From From 
Methods Out-patients In-patients 
In agreement 805 210 1,015 
In disagreement 11 6 17 
816 216 1,032 





failing to support the growth of staphylococci on 1 occasion and coliform. organisms on the 
other. In 4 other instances enterococci did not grow on the MacConkey-medium side of the 
dip-slide although they were present in significant numbers on the side coated with nutrient agar. 

When the results of culture of the first morning urines from the out-patients were compared 
with the specimens collected from these same patients when they attended the clinic later in the 
day, they were found to be in very close agreement. 


Discussion 


The 2 main objects of this investigation were to determine the value of Uriglox as a spot 
test for bacteriuria in patients attending a urological department and to compare Uricult, a 
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dip-slide method of urine culture, with the standard-loop technique in routine laboratory use. 

In order to keep instructions reasonably simple, out-patients were asked to collect a terminal 
stream urine specimen without any particular precautions to prevent contamination. Such 
specimens were considered by Linton and Gillespie ( 1969) to be acceptable for bacteriological 
examination. It was made clear, however, that the urine had to be a first morning specimen 
voided after a period of overnight fasting. For the Uriglox test the urine must remain in the 
bladder long enough for the glucose to be metabolised by multiplying bacteria and a period of 6 
hours is recommended. It is also necessary that the patients do not eat or drink during this period 
since fluid intake may lower and ingestion of food may raise the content of glucose normally 
found in the urine. 

Boric acid was added to the universal containers issued to the out-patients to prevent the 
multiplication of bacteria in transit as recommended by Porter and Brodie (1969). We found 
this did not interfere with subsequent culture as there was little difference between results obtained 
from the early morning urines as compared with those from specimens voided at the clinic. 
Furthermore, at the recommended concentration we found that boric acid did not interfere with 
the Uriglox test. However, until we warned patients that the specimen jar sent to them con- 
tained a preservative several tipped or washed out the boric acid crystals; these patients were 
excluded from the trial. 

In previous studies Scherstén ef al. (1968), Paterson (1972) and Emmerson (1972) have found 
Uriglox an accurate detector of bacteriuria in children and ante-natal patients. Emmerson 
(1972), however, stressed that the test should only be used in early pregnancy when urinary 
glucose levels are still normal in healthy patients. In contrast to these trials most of our patients 
complained of symptoms referable to the urinary tract. Our results were disappointing but we 
believe that the poor ability of this test to recognise bacteriuria may have been due to failure of 
these patients to comply with the regulations concerning urine collection despite their claims to 
the contrary. Many of our patients had been plagued with their symptoms for years and 
consequently may no longer have regarded them seriously. 

Uriglox will not detect bacteriuria if the fasting urine is likely to contain excessive amounts 
of glucose (as in diabetes) or if the bacteriuria is due to an organism which fails to metabolise 
glucose actively (such as Pseudomonas pyocyanea). None of our out-patients, however, was known 
to be a diabetic and in no case was the infecting organism Pseudomonas pyocyanea. 

The results obtained with Uricult in urine specimens from in-patients were not inferior to 
those from the out-patients despite the fact that the specimens were collected without strict 
precautions and that the patients included some receiving intravenous infusions of glucose and 
others with catheters and ileal conduits all of which could interfere with the test. We believe 
that this finding supports our suggestion that inadequate care in collecting the samples was the 
cause of the test giving such poor results in the specimens from out-patients and it does not 
matter if this was due to inability or unwillingness on the part of the patients to fulfil the require- 
ments of the test. Knox (1972) has similarly found the test of limited value in general practice. 

We endorse the opinion of Guttmann and Naylor (1967), Arneil, McAllister and Kay (1970) 
and Jackaman, Darrell and Shackman (1973) that Uricult is a simple and reliable method of 
quantitative urine culture and there were only a few discrepancies between this method and culture 
with a standard loop. Some of the differences were due to failure of the medium on the dip-slide 
to support bacterial growth, a deficiency previously commented on by Maskell and Polak (1970). 
Uricult, however, since it is a method of bacterial culture, requires facilities for incubation of 
the slides and some skill on the part of the observer who subsequently reads the results. 
Uriglox on the other hand is a very simple test which can be read within 10 minutes, and since 
it depends on a colour change the result is very easy to interpret. It is, therefore, disappoint- 
ing that we did not find Uriglox a reliable test, and whatever the explanation of our results 
we cannot recommend this screening test for use in patients attending a urological out-patient 
clinic. 
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Summary 


Uriglox, a dip-stick screening test for bacteriuria, and Uricult, a dip-slide method of culture, 
were compared with semi-quantitative culture by a standard technique. 
The dip-stick test, carried out on 415 specimens of urine from out-patients and 205 from 
in-patients, gave negative results in over 407; of specimens shown to have bacteriuria on culture. 
The results of the 2 cultural methods were in close agreement. 


We wish to thank Mr A: G; Graham and Mr K. F. Kyle for allowing us to study their patients. 
The Uriglox test strips were kindly provided by William R. Warner and Co. Ltd, and part of the cost of the 


-. Uricult dip-slides was met by Bristol Laboratories, Ltd. 
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Short Case Report 


Renal Emphysema 


A case of gas formation in the kidney is 
described: 


An elderly diabetic lady was admitted with un- 
controlled diabetes and a mass in the left loin. 
Intravenous urography (Fig.) showed the left kidney 
to be non-functioning, with gas in the perinephric 
space, kidney substance and collecting system. At 
operation, the kidney was oedematous and haemorr- 
hagic. A left nephrectomy was carried out. On cutting 
the kidney small bubbles of gas were found scattered 
throughout the parenchyma. She made a good 
recovery, her diabetes rapidly coming under control. 
Three months later she died from a similar infection 
in remaining right kidney. 


35 previous cases of gas formation in the 
urinary tract as a result of carbohydrate fer- 
mentation by aerobic organisms have been 
described (Costas, 1972; Mosley, 1973). All 
such cases are associated with obstructive 
uropathy, diabetes, or both, this last group 
having a mortality rate of 70%. Surgical 
intervention appears to offer the best hope 
of survival. 


C. J. DAVIES and P. J. B. SMITH 
Royal United Hospital, Bath 
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Book Reviews 


Cystourethrography—A Radiographic Atlas. By MARJORIE HERTZ, pp. 280, with 237 illustrations. 
Amsterdam: North Holland, 1973. 


The main part of this book is a presentation of radiographs, with short case histories as captions. The author has. 
collected examples of most of the common conditions likely to be encountered at cystourethrography, as well as 
many rarities. The quality of reproduction of the radiographs is excellent and almost without exception, the 
features referred to in the text are demonstrated clearly. 

The book could have been Improved by using fewer radiographs for each case. These are often repetitive or show 
no abnormality. One result of having so many illustrations is that the text is frequently widely separated from them, 
so that it 1s impossible to read the book without having constantly to refer backwards or forwards to find the 
appropriate picture. 

Not everybody would agree with the suggestions that cystography in males may need a 60% concentration of 
Hypaque or that girls should be examined standing. There are few instances in which a 15% concentration of 
Hypaque does not produce satisfactory contrast and most girls find ıt easier to micturate sitting than standing. 
However, there 1s little else that might be controversial in this book and the text Js clear and concise with numerous 
useful references. 

As an atlas of radiographs this book will be extremely useful for anyone wishing to familiarise himself with the 
range of abnormalities which may be encountered on cystography. Many will find it of more value as an up-to-date 
compendium of references to recent publications. It 1s highly recommended for anyone needing either kind of 
information. 


W.S. 


Organ Preservation. By Davip E. PEGG. Pp. xiv 4-286 with illustrations. Edinburgh: Churchill 
Livingstone. 1973. £5-00. 


The publication of symposia is not always justified but this collection of 22 papers and discussion presented at 
Northwick Park Hospital in November 1972 is a valuable exception. This is a topical subject but real progress is 
often difficult to detect because of the fashions and vested interests in machines and solutions. This book reveals 
the considerable gap between clinical practice and experimental data, and for this reason can be highly recom- 
mended to all those concerned with the problems of organ preservation. 


G. D. C. 


Developmental Nephrology. By WALLACE W. McCrory. Pp. xii+216. Cambridge, Mass.: 
Harvard University Press. 1972. £8-20 


“The embryologic development of the human kidney can be viewed as a goal orientated program aimed at achieve- 
ment of the unique anatomic configuration responsible for the aggregate functional efficiency of its 1,000,000 
nephrons.” In the opening sentence Professor McCrory outlines the subject-matter of his monograph and at the 
same time reveals a certain pomposity of style which is irritating m some of the more speculative passages. 

The first chapter outlines the embryological development of the kidney, illustrated by some beautiful micro- 
dissections by Dr Jean Oliver. Subsequent chapters deal with the development of renal function im utero, quanti- 
tative measurement of renal function during growth in infancy and childhood, renal function in the post-natal 
period and the cellular processes underlying growth and development of the kidney. There are 20 pages of references. 

Professor McCrory has performed a most useful function in collecting data from separate disciplines for his 
monograph, and it will be of interest to urologists, particularly those concerned with the care of children. It serves 
to emphasise that some of the most important events in the development of the kidneys occur in the first few 
months after birth, and that future developments in paediatric urology must be directed towards very early diag- 
nosis and treatment to permit optimal conditions for renal growth. 


T. M. B. 
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The Tailored Urogram. By ANTHONY F. Lau. 1st Edition. Pp. xi+ 253 with 309 illustrations. 
Chicago: Year Book Medical Publishers, Inc. 1973. £9-75. 


The author states that his alm was a simple, clearly non-exbaustive—albeit pleasant —way of learning how to 
perform urograms and how to begin the interpretation of them. The first chapter deals with the technical aspects. 
It includes preperation of the patient, contrast medium dosage and reactions, and some useful comments on the 
information to be derrved from the preliminary film with notes on tbe nephrogram and ureteral peristalsis. The 
technique of a routine LV.P. is described after which the approach to specific problems such as hypertension, 
stasis and ureteral colic is discussed. The author stresses the importance of tailoring the examination to the patient's 
needs; the emphasis is on an intelligent use of radiographic techniques to produce the maximum information 
on each radiograph taken. In the four remaining chapters pathology is considered from a radiologist's standpoint. 
Four major radiological abnormalities are taken and the relevant pathology discussed in an casy style drawing 
on the author's wealth of practical experience. Suggested methods for the beginner to use in different situations 
with appropriate differential diagnoses are outlined in an appendix. 

This is a very readable book and provides a considerable amount of practical information not found in the 
standard text books. It should be of considerable help to trainee urologists as well as radiologists. Numerous 
radiographs of adequate quality are included. 

S. M. H. 
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Editor: 
The Uretero-vesical Junction Physiopathology 
By W. GREGOR 
Hospital Brugmann, Brussels 


The musculature of the uretero-vesical junction is 
constituted of muscular bundles which are not stnctly 
longitudinal but slightly oblique. At the level of the 
submucosal ureter and the meatus, decussations and 
arciform muscle fibres are found. The juxtavesical 
ureter is surrounded by a supplementary musculature 
which is also longitudinal or slightly oblique; it 
appears very early in the embryo an is of endodermic 
or vesical origin. The innervation of the uretero- 


countered are—collagenous condensation with d 
epi 
dysembryoplasia, muscular hypertrophy or dysplasia. 
t 


in some cases whero 
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G. F. MURNAGHAN (Sydney) 


Hiatal hernia should not be confounded with a 
bladder diverticulum where the ureter implants; it is 
ureterovesical 


Wcondar o MN lar 
hiatus ch is congenitally too ; the hemia 


develops inside of the ureteral sheath and it is accom- 
usually either by reflux or by some degree of 
ional obstruction. 

The normotopic 
primary hypertrophy of the meatal musculature; the 
obstruction 1s due to a marked hypertrophy of the 
meatal muscle and the dilatation develops just above, 
that is in the submucosal segment. As for the ectopic 
ureterocele, the obstructive factor is leas evident; in 
some cases there is a complete lack of musculature 
in the last millimetres above the meatus; in some 
other cases the obstructive factor seems to be a com- 
preasion of the intra-urethral segment by the bladder 


secondary 
ment the adenoma itself but to a stricture or a 
tion of the intravesical segment oe 


Electromanometry in Normal and 
Reflux Ureters 


By D. LENAGHAN, MS, FRCS, FRACS 
Tbe Royal Children's Hospital Research Foundation, 
Melbourne, Victoria 


Intraluminal were recorded in the ureters 


pressures 

of 22 dogs and 50 peediatric patients, 7 of whom 
had normal urinary tracts, 14 had vesico-ureteral 
reflux, and 29 had other conditions. 
pressure was usually low, varying 


The pressure 
that of the bladder suggesting a reflex connection. 
Wü peel prea m Ora 50 


though it persisted in the upper and middle portions 
of ureter where the pressure was not as high. 
to altered bladder pressure was 
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of the peristaltic waves was highest in the middle and 
lower ureter. 

Peristaltic waves commenced in the pelvis and 
traversed the whole ureter at a speed of 3 to 6 cm/sec 
and at rates of 6 to 30 per minute. The peristaltic 
wave traversed a short polythene bridge in a divided 
ureter but was not propagated in an empty ureter. 

In the reflux ureter low-amplitude intramural waves 
were absent. In comparison with the contralateral side, 
reflux ureters often showed less frequent peristalsis, 
lower amplitude waves, and higher resting pressures. 

Reflux was induced experimentally in the dog. Two 
catheters were inserted into the ureter through the 
renal parenchyma, one located in the upper ureter 
and one in the lower. It was found that reflux into 
the lower ureter occurred more readily and at lower 
bladder pressures than into the upper ureter. When 
reflux took place, abolition of peristalsis followed. 
It was absent for only a couple of minutes in the 
upper ureter, but in the lower ureter it remained 
absent for several minutes. 

Rapid return of peristalsis in the upper ureter 
renders reflux alone harmless to the kidney. Prolonged 
peristalsis in the lower ureter is consistent with the 
observation that reflux is often confined to this seg- 
ment, and is suggested as an explanation for dilatation 
of this segment in certain examples of reflux, 


Muscle Cell Dimensions and Population 
in Mega-ureter in Children 


By F. DOUGLAS STEPHENS, DSO, MS, FRACS 


Surgical Research Unit, 
Royal Children’s Hospital Research Foundation, 
Melbourne, Victoria 


in this Department studies of 300 mega-ureters have 
been carried out by Dr Leo J. Cussen with correlation 
of the muscle cell hypertrophy and hyperplasia with 
the nature of the dilatation. After exclusion of mega- 
ureter associated with myelomeningocoele deformity 
the dilated ureters were classified into 4 groups— 
obstructive (201), reflux (75), idiopathic (18) and 
Triad Syndrome ureters (6)—each with distinctive 
muscle cell pattern. 

In each specimen of ureter the area of muscle and 
the number of nuclei in a transverse section of 19 u 
thickness were estimated, using a graduated grating 
on the ocular of a microscope and from these data 
the cell size and numbers were estimated. 


Hypertrophy 

Dilated ureters with identifiable intrinsic obstruc- 
tion showed moderate hypertrophy up to 2 to 3 
times normal average dimensions, whilst those which 
showed enlargement secondary to urethral obstruction 
showed more hypertrophy at 3 to 5 times normal. 

Reflux evoked minimal hypertrophy (within the 
normal range) when it occurred either as vesico- 
ureteral reflux (72 specimens) or ureter to ureter (3 
specimens). The so-called idiopathic mega-ureters and 
the few Triad ureters showed no hypertrophy of 
muscle. 


Hyperplasia 


Intrinsic obstructions caused moderate hyper- 
plasia of up to 3 to 5 times normal, whilst urethral 
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obstruction caused gross hyperplasia up to 5 to 50 
times normal. Reflux showed only minimal hyper- 
plasia of 1 to 3 times the normal numbers. The idio- 
pathic mega-ureter exhibited no hyperplasia and the 
Triad ureter showed absence or clumping of muscle 
or hyperplastic disorganised masses. 

Experimental Obstruction and Reflux. Cussen applied 
the same cell measuring techniques to test the reaction 
of adult canine muscle cells to chronic urethral ob- 
struction with reflux. Degrees of hypertrophy and 
hyperplasia in chronic obstruction and reflux were 
similar to those in human ureters. Urethral obstruc- 
tion, however, evoked a reaction similar to ureteral 
obstruction but not to the gross degree which had 
been noted in the human ureters. 

Estimation of muscle cell size and numbers has 
aided the pathological classification of mega-ureters; 
with the greater accuracy afforded by these criteria, 
the diagnosis of neuromuscular incoordination has 
been eliminated and simple overgrowth of develop- 
mental origin has been established as an entity in its 
own right. 

Classification of mega-ureters is proposed as follows: 


(a) Acquired megaureter due to pre- and postnatal 
obstruction with hypertrophy and hyperplasia. Ob- 
struction may be due to atresia, stenosis or commonly 
to valve formation in the ureter. All types occur in 
the upper, middle or lower parts of the ureter but 
valve most commonly occurs at the distal end of the 
ureter. 


(b) Developmental mega-ureter due to overexpan- 
sion of the ureteric bud with no hypertrophy beyond 
the normal range of cell size and occurring as non- 
reflux (idiopathic) and reflux subtypes, with mild 
hyperplasia commensurate with slight increase in 
work load, and with a Triad subtype without any 
set pattern of size or structure. 


Surgical Reconstruction of Mega-ureter 
By DENNIS ARNOLD, FRCS, FRACS 


Royal Alexandra Hospital for Children, Sydney, 
and Royal Prince Alfred Hospital, Sydney, N.S.W. 


In the past, simple reimplantation of obstructive 
mega-ureter tended to be followed by the new 
development of reflux while surgical procedures 
which corrected reflux in the mega-ureter tended to 
lead to fixed dilatation and stasis. However, new 
reconstructive procedures such as described by 
Hendren (1969) now offer a great improvement in 
outlook. 

In this series there were 30 tailoring procedures 
carried out in 23 patients. Seven patients had simul- 
taneous bilateral operations while 4 patients had 
the ureters of their solitary kidneys tailored. In 12 
patients only 1 ureter was tailored: in the refluxing 
cases in this group, bilateral reflux surgery was 
carried out in 7 of the 8 patients. 

Most of the patients were between the ages of 1 
and 10 years but the youngest was 6 months and 
oldest 20 years of age. The first operation in this 
series was done in August 1969 and the last in 
October 1972. A further 15 ureters have been tailored 
but the operations are too recent for evaluation and 
they have not been included in this report. 
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The operative technique generally followed the 
description by Hendren (1969), although the tailoring 
of the lower ureter was more extensive and usually 
extended to a point above the bnm of the pelvis; 
at times the medial rather than the lateral aspect of 
the ureter was removed, depending on the disposition 
of the blood supply. 

There were no deaths and no patient required 


needed postoperati 

induce healing of bladder fistulae. So far only one 
ureter has subsequently been tailored in its proximal 
part through a loin incision and only a few of the 
others seem likely to need this procedure. 

JB obat aait poup: was maae op of 13 ureters 
in 10 patients, all boys between the ages of 6 months 
and 9 years. In one bilateral and one solitary case 
the dilatation has persisted. Each of these 2 patients 
bad had 2 previous operations to the lower urinary 
tract and it now seems likely that they have some 
disturbance: Ofthe; nervo suppiy to their bladders. 
The remaining 8 patients (11 ureters) are free of 
infection, as they were before operation and their 
intravenous pyelograms indicate a lessening of stasis 
in the reconstructed ureters. Postopera cysto- 
grams have not been carried out. 

In the refluxing group there were 17 ureters in 13 

tients, 7 males and 6 females between the ages of 
B incntüs and 20 years. Each patient in this group 
had a history or evidence of recurrent urinary infec- 
tion, much more marked in the girls; varying degrees 
of renal damage were evident on X-ray examination, 

tending to be more advanced in the older 
patients. Of this group of 13, 2 patients still need 
conünuous suppressive anti- bial chemotherapy 
to keep their urines clear—one is a “unilateral” case 
whose contralateral upper tract has no 
effective function and is to removed at a later 
date; the otber is a girl with a soli kidney whose 
ureter has been operated twice before and who 
bably bas a neurogenic disturbance of bladder 
Fonction The remaining 11 patients (15 ureters) are 
all free of infection and require no chemotherapy. In 
none of the 11 has there been any increase in u 
tract Silstution. One patient will need a pyeloplesty 
for pelvi-ureteric junction obstruction which was 
present before the tailoring procedure was carried 
out. 

The tailori procedure is time-consuming and 
requires ous technique. The initial encouraging 

tive findings in the present series suggest 
that tailoring procedure for mega-ureter may come 
to be regarded in much the samo way as oplasty 
is for hydronephrosis due to pelvi- junction 
obstruction. It is to be ho that the long linear 
scars in these reco ureters will not cause 
trouble when the smaller children grow. In the short 
term tbe tailoring operation appears to be safe, 
effective and worth while. In long term there 
may be troubles but these are unlikely to be worse 
than those occurring spontaneously in patients denied 
operation. 


Reference 


HENDREN, W. H. (1969). Operative repair of - 
ureter in children. Journal of Urology, 101, 491- 
507. 


Ureterostomy im situ 


By R. R. A. SYME, FRCS, FRACS 
The Austin Hospital, Heidelberg, Victoria 


The procedure of ureterostomy én situ with placement 
of a catheter into the ureter for purposes 
without mobilisation of the ureter, is an alternative 
to nephrostomy which may be used to relieve acute 
anuria or as an adjunct to conservative ical pro- 
cedures in the u uriak Gace Te mAy be ad aa 
tageous over nep omy because ıt is 

and quick to perform, ıt requires no positional 

of the ent during surgery, it can be carried out 
under light, general or local anaesthesia, it entails 
minimal tissue damage without haemorrhage or renal 
damage and the catheter does not become displaced 
and may be easily managed in the right iliac fossa 
location and can be changed easily. 

The risk of development of ureteric stricture, inade- 
quate drainage or inadvertent location below the 
proxima, point of obstruction have caused anxiety 

t are theoretical disadvantages. In practice, ureteric 
stricture has not devel rovided small calibre 
catheters have been in range of 10 French 
pauge or even smaller with plastic tubes. i 

been adequate provided that the catheter tip is 
located within the renal is; blockage of the 
catheter has rarely and it has been proved 
possible to manage inspissated pyonephrosis iy the 
addition of suction drainage. It is essential that the 
most proximal point of the obstruction be accurately 
defined. In patients requiring long-term drainage casy 
catheter change requires that the catheter be brought 
to the surface in a smooth arc. 


Indications for Surgical Treatment of 
Primary Vesico-ureteric Reflux 


By G. F. MURNAGHAN, MD, CHM, FRCS 
The University of New South Wales, Sydney, N.S.W. 


The features of primary vesico-ureteric reflux have 
been analysed in a sexes of 98 female patients in 
respect of age at tbe time of study, the length of the 
intravesical segment of ureter of the incompetent 
orifice, the extent of the reflux, the uretenc response 
to. reflux and the presenco and severity of nay :radio- 
bpa ariano chronic pyelonephritis. 
analysis strongly suggested that an intravesical 
segment of 10 mm might be critical to the 
revention o reflux in host patioñts arid at any age- 
the separate age-groups tbe distribution of 
intravesical length that the incompetent orifice 
had a longer intravesical segment as the series pro- 
gressed through eriehcos Ioma adult i life, it was 
stro suggested t any patient emerged 
anaa ATena into adult lite with persistent retlux 
through an immature junction with an intravesical 
length of less than 10 mm would almost certainly 
have radiological evidence of chronic pyel hritis. 
When reflux was confined to the lower ofa 
normal calibre ureter the incidence of radiological 
evidence of pyelonephritis was 37% but the 


scatter that this grade 1 reflux might 
commonly appear spontaneously. 
When the ux outlined the entire ureter and 
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collecting system but without dilatation the incidence 
of pyelonephritis remained the same (3597) with a 
suggestion that this grade 2 reflux was more slow to 
mature the orifice and spontaneously regress. 
When the reflux was accompanied by mild or 
moderate dilatation of the ureter and collecting 
the incidence of chronic pyelonephritis rose 
to 7074 and many of these patients presented in middle 
age. grado 3 reflux was invariably associated with 
pyelonephritie disease after the age of 16 years and 
d not usually occur through incompetence of 
junctions with intravesical segments longer than 10 
mm. 
f th d eee Ds uri D Ic. 
of the ureter system 
incidence of chronic pyelonephritis rose to 89% and 
pa rea atic in reniy He wiih oss Ten : 
The analysis indicated that extent of 
mechanical i of the uretero-vesical junction 
and the presence of dilatation in the ureter at the 
time of reflux correlated with the extent of renal 
damage when taken in of age. 
From these considerations there emerged some 
specific suggestions for more particular indications for 


surgical correction of primary reflux. Anticipation 
that the ineompeteit junction t mature towards 
normal adult proportions would an expectant 


of treatment of primary reflux with anti- 
Bacterial drugs, with or without urethral instrumenta- 
tion in all patients with grade 1 reflux and in many 
patients with 2 reflux. If this conservative 
programme to control urinary tract infection 
then surgical correction of primary reflux should be 
recommended. Surgical treatment would also be 
required if the measured deficiency of the Intravesical 
Peel OF IUE LEGE I ISpeCr or age ao marked 
that maturation might be impossible or remote in 
time. In most patents with such deficiency of 
the uretero-vesical junctions tbe reflux would be 
voluminous and total in extent with ureteric dilata- 
tion to indicate some degree of ureteric stram. 
Surgical correction of such grade 3 reflux would be 
appropriate as a preventive measure the 
alos certain develoncaen OP GB one onephnitts 
and regardless of symptoms or association with 
infection. Surgical correction of grade 4 reflux, 
sometimes requiring extensive surgery, would clearly 
be indicated ın early life. 


Treatment in Vesico-ureteric Reflux 
By W. L. F. UTLEY, FRACS 
Christchurch, New Zealand 


It is considered moin with mild or moderate 
vesico-ureteric reflux do not develop progressive renal 
damage; ical correction of the reflux is therefore 
not indica in such cases who may be managed 
conservatively with careful control of their urinary 
tract infection as carried out in other children without 
vesico-ureteric reflux. 

In the infant with gross vesico- pb ud a 
gressive renal damage will occur and may be life. 
threatening if the is bilateral; in such ients 
surgical correction of the reffux 1s required. In order 
to prevent early death if the reflux remains gross and 
bilateral or to prevent serious renal damage despite 
regression of the reflux from groes to moderate degree 
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and in order to prevent renal damage and allow the 
ladney to grow at a normal rate then surgery must 
be performed at a very carly age. 

It is possible that some renal damage may be sus- 
tained during intra-uterine life and cannot be pre- 
vented at this time. However, if the reflux is diagnosed 
as soon as possible after birth and early surgical 
correction is performed to arrest gross reflux then it 
is considered that the number of adults present- 
ing with chronic renal failure be lessened. 


Vesico-ureteric Reflux after 
Renal Transplantation 


By D. URQUHART-HAY, FRCS, FRACS, 
J. McILWAINE, FRCS, FRACS, 
C. B. S. STEPHENSON, FRCS, FRACS 


Wellington Hospital, Wellmgton, New Zealand 


Techniques of implanting the ureter in renal homo- 
transplantation are varied. Avoidance of stricture, 
uretenc necrosis and fistula formation is important 
as is the prevention of vesico-ureteric reflux which 
is well known to be associated with persistent unnary 
tation. 

In the Wellington Hospital a method has been used 
in which the ureter is 


have subsequently been in ted radiologicall 
for evidence of vesico-ureteric and/or stricture 
formation. 


The appropriate sido of tho bladder wall is grasped 
cIndoe 


visible beneath the mucosa on the inside of the 
bladder and may be advanced under vision, usin 
small snipping movements, down the subm 
plane for a distance of 2 to 3 cm and thrust throu 
the mucosa into the bladder interior in the inity 
of the patient’s ureteric orifice. An oblique muscular 
and submucosal tunnel some 2 to 3 cm is thus created. 
A 20 to 25 cm length of rubber tubing (size 10Ch) 
is pushed on to the points of the scissors and guided 
through the tunnel as the scissors are withdrawn. The 
ureter is now | 
and "rallroaded" i 
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In the up of 20 patients in whom micturatng 
cysto-ureihrography was done within 4 to 42 months 
after transplantation, vesico-ureteric reflux 

in only 1 case. 

Intravenous ography revealed no evidence of 
hydronephrosis in any of the patients, although in 
one there was slight fullness of the lower 7 cm of 
the ureter and in another slight fullness throughout 
the entre length of the urpis, In 1 pedet e 
a small um adjacent to the site of implanta- 
tion of the ureter and in a second patient there was a 
similar diverticulum related to incision in the 
anterior bladder wall. 

Historically, ureteric implantation has been made 

Sane either an oblique submucosal tunnel or 
a cuff. The former method is or in 
that it endures longer and resembles more closely the 
normal uretero-vesical valve. The nipple method in 
which the end of the ureter is ro back to form 
a cuff, when used above has given equivocal results 
i Dodson and Hooper, 1955; 

1957). This may be 

d disappearance of the nipple, 

insufficient length of nipple or insufficient anchoring 
of the nipple. 

The ureter of the cadaveric renal homograft is 
usually of normal calibre, straight and elastic, and 
provi al ii bloot topoly dg Ungerer pen 

o 


experienco, easily successfully 
planted. cane it obliquely through the bladder 
wall in the submucosa between mucosa and mus- 
cularis to reach its orifice at the’ lateral wall of the 
trigone a valvular effect ıs obtained. The ratio of 
n ee a 
o should be 5 to 1, which means a submucosal 
tunnel length of 2 to 3 cm. A mucosal cuff which 
reduces the risk of stenosis may well contribute to 
reflux prevention provided it is firmly anchored and 
does not withdraw and become flush with the surface. 
In this series in which three ns have carried 
out the procedure, the tunnel and cuff method has 
been found effective in the prevention of vesico- 
ureteric reflux in cadaveric renal homografts. 
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Natural History of Reflux and Long-term 
Effects of Reflux on the Kidney 
By D. LENAGHAN, MS, FRCS, FRACS 
The Royal Children's Hospital Research Foundation, 
Melbourne, Victoria 
At R Children's Hospital, Melbourne, vesico- 


ureteral reflux was trea medically with multip 
micturition and antibiotics during period 1953- 


1970. There were 102 patients with reflux unaccom- 
panied by any other urol abnormality with 
adequate data for retrospective study. The duration 
of follow-up was not Icss than 5 years and in some 
patients was 18 years. 

There were 35 males and 67 females with a total 
number of 167 ureters exhibiting reflux. Reflux was 
bilateral in 80% of the males and 55% of the females. 
Most of the males presented during the first year of 
life and 80% of them had presented by the age of 3 
years. Only 24% of the females presented at 
sul, Eier peak age of presentation was 7 
years. Urinary tract infection was the most common 
mode of presentation and was seen in nearly 757, 
of males and over 90% of females. 

Of the 167 refluxing ureters, 83 underwent cessa- 
tion during the observation period. In normal calibre 
ureters (those up to 1 cm in diameter on X-ray 
during reflux) the incidence of cessation was 66%. In 
ted ureters (1 to 2 cm diameter) there 


moderately 
was cessation in 33%, while in ly dilated ureters 
(larger than 2 cm diameter) the idence of cessation 


was only 14%. There was no tendency for normal 
ureters to become dilated as a result of prolonged 
reflux. In dilated ureters about 25% ceased reflux, 
25% reverted to normal calibre during growth 
tho contin to exhibit reflux, and 50% remained 
with both dilatation and reflux. 

43 of 102 patients lost reflux and in the main these 
had either unilateral reflux or normal calibre ureters. 
Reflux found in infancy often ceased in childhood 
but otherwise cessation was more common after 14 


5 years after diagnosis, and uncommon 
had ceased. 
Kidney deteriorations were more common when 
urinary infections were recorded i in females. 
Conservativo management of reflux is urged during 
the first 5 years of life 1f possible. Anti EUN surgay 
is indicated in bilateral reflux especially when 
ated with dilatation of tbe ureters, in the presence 
of abnormal renal parenchyma and in females in 
whom it is likely to persist into adult life. 


The Ovarian Vein Syndrome 
By DaviD E. YOFFA, FRACS 
Alfred Hospital, Melbourne, Victoria 


The ovarian vein can be the cause af chronic pain in 
the loin. Cases curable by ovarian vein ligation are 
diagnosed from the characteristic symptoms usually 
associated with radiological evidence of ureteric 


dysfunction. 

J. Craig Clark described the ovarian vein syndrome 
in Emmett's text book of Clinical Paid (second 
edition 1964). He attributed the ngh! obstruc- 
tion at the level of S.1 or a y 14 cm from 
tho uretero-vesical junction to an aberrant ovarian 
vein. 
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A personal series of 10 operated cases is described; 
the findings and conclusions, in many respects, differ 


from those previously 5 
, 8 of the 10 cases Ne e sided. At presenta- 


tion the age of the patients varied from 21 to 56 years; 
4 of the patients were aged 29 years and 3 were 36 
years old. The symptoms comprised chronic dull loin 
and lower abdominal pain, usually increasing in 
severity during the day and with work. The onset 


changes comprising 
rregularity kinking and dilatation of the upper 
ureter, la ocaliectasis may be present and 
delayed emp of the renal pelvis can sometimes 
be demonstra during pyelography with induced 
diuresis. Retrocaval ureter and vesico-ureteric reflux 
must be excluded. 

Pathogenesis of the syndrome can be explained by 
the following considerations. 

(1) The ovarian vein(s) dramatically increase(s) in 
size during pregnancy and in many cases may 
develop incompetence of the upper venous 
valve which may remain incompetent post- 
partum. 

(ii) The subsequent increased venous pressure in 
the ovarian vein, particularly on the nght side 
where the vein(s) empties into and has connec- 
tions with the inferior vena cava may result in 
pain similar to that associated with peripheral 
varicose veins. 

At operation the thickened and dilated ovarian 
venous system is found to run in a common fascial 
sheath with the ureter and this close apposition may 
result in secondary ureteric : 

Surgical treatment by ligation of the ovarian vein(s) 
cures the condition and should be offered as treat- 
ment of intractable symptoms A small extra- 

toneal oblique abdominal incision is adequate 
for ihe procedure which entails simple ligation of 
the veiní(s). 
Reference 
CLARK, J. pun The ight ovarian vein syndrome. 
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The Inferior Polar Vessel in Hydronephrosis 
‘By H. W. GOWLAND, FRCS 
The Wellington Hospital, Wellington, New Zealand 


An artery to the inferior pole of the ki may arise 
from the main stem artery or di from the 
aorta. Such vessels usually run anterior to the upper 
ureter or pelvi-ureteric junction before entering the 
kidney through tbe hilum or the convex border; 
vessels passing behind the ureter have been recorded. 

t and wide practice of pyelo- 
plasty, congenital hycronephrotü with lower polar 
Sec optem reed BONS d treatment by 
leaving the vessels im situ so that not infrequently 
nephrectomy was subsequently required. Attempts to 


BRITISH JOURNAL OF UROLOGY 


transpose inferior polar vessels up to the level of the 
main pedicie sometimes proved difficult and were not 
always rewarding. Division of small vessels may not 
have done great but did not always do clinical 


Pyeloplasty has proved satisfactory, particularty in 
ag of relief of symptoms and not necessarily 
with marked ographic improvement. The use of 
the Anderson Hynes procedure conveniently allows 
the transposition of the pelvi-ureteric junction to lie 
anterior to any inferior lower polar vessels. 

risus aire occurs commonly in the absence of 
polar which in the ovent are not infrequently 
present without associated miris seid Personal 
experience Inclines one to the view inferior polar 
vessels exert a purely secondary influence in hydro- 
nephrosis. 


Retroperitoneal Fibrosis 
By H. G. WATTS, FRCSE, FRCS, FRACS 
Tauranga Hospital, Tauranga, New Zealand 


Since the first description of retroperitoneal fibrosis 
in 1948 some hundreds of cases have been rted 
but series from individual cae are small. During 
3 years, 5 cases o retroperitoneal fibrosis, 
ureteric obstruction, have been in 
Tauranga, and of these 3 were classified as 1. iopathic, 
1 was associated with prolonged Deseryl (methy- 
de) medication and the patient presented 
ureteric obstruction following irradiation therapy 
and surgical treatment for carcinoma of the cervix 
Eh identical histological findings to the other 4 
patients. 
Each of the 5 patients presented with typical radio- 
Piin of hydronephrosis and upper ureteric 
ilatation. it was attempted, ureteric 
o 


they 

to ureterolysis and multiple deep 

biopsies of the retropeřitoneal tissues. Improvement 

regression of the upper urinary 

tract dilatation occurred in all patients following 
ical treatment. 


related to 

medication with methysergide or other anti-serotonin 

agents but in most cases no cause can be defined. 

Males are more frequently affected but in this series 

oe ee ` malaise, back ache, 
ymptoms are ; 

frequency of micturition, oli 


fet college quee Kad are gammon, No genera 


ised disease or arteritis has yet been 1 
but fibrosis, Riedel's thyroiditis or 
sclerosing cholangitis may co-exist. 


At operation, retroperitoneal fibrosis is predomin- 
antly peri-aortic in distribution and spreads laterally 
to surround and entrap the ureters. Histologically 
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there is dense fibrosis with infiltration with chronic 
inflammatory cells and thickening and obliteration of 
the smaller blood vessels. The main differential diag- 
nosis 18 from retroperitoneal tumours, both primary 
or secondary and multiple biopsies are needed for 
exclusion. 

Treatment consists of withdrawal of any methy- 
sergide medication, administration of steroids and in 
most cases ureterolysis. Both ureters may be freed 
through a transperitoneal approach after medial 
reflection of the colon. Splintage and nephrostomy 
drainage are not when the ureter is not 

. Follow-up surveillance is essential because 
c entrapment may recur. 


Primary Carcinoma of the Ureter 


By B. G. STOREY, FRCS, FRACS, 
G. R. GIBSON, LLB, FRCS, FRACS 


Sydney Hospital, Sydney, New South Wales 


Primary carcinoma of the ureter is rare and only 
accounts for an estimated 1% of all carcinomas of 
the upper urinary tract; it is found in one out of every 
11,000 auto but during the past three decades 
it been di osed clinically at an increasing rate. 

This series of 6 patients included only 1 female 
and the ages ranged from 48 to 73 years. Painless 
haematuria was the presenting symptom in 4 patients 
and pain in the remaining 2. tumours were 
solitary and 4 tumours occurred in the distal third of 


the left ureter. 

Intravenous pyel hy was performed in 3 
patients and showed pepbrosis in 2 and loss of 
renal function in 1 patient. The correct diagnosis was 
not suspected 1n any of these patients but de 
pyelography revealed gross abnormality of the affected 
ureter in all the patients. 

Cystoscopic were normal in 5 patients, 
bloody efflux was seen coming from the ureteric 
orifice in 1 patient whilst in another a recurrent 
tumour was seen to protrude from the ureteric orifice 
some 3 months after complete removal of the ureter 


' tumours arising in the stump are very rare 
and only 15 cases have been reported previously ; half 
of these wero cell carcinoma which proved 
fatal within 3 years. The patient in this series with 
squamous carcinoma died 6 months after operation 
from generalised metastases. 

Tt is interesting that the only female in this series 


similar to the increased incidence of tumour of tbe 
dumm pelvis in association with analgesic nephro- 
pathy. 


Urinary Calculus 
By J. P. BLANDY, MA, DM, MCH, FRCS 
The London Hospital, London 


Since the turn of the century, the ttern of urinary 
calculus has changed and instead of stone in the 


bladder—the basis and ongin of all — We are 
now faced with a steadily increasing dence of 
upper tract calculi. Many of these tract stones 


are very small, pass after a few episodes of 
colic, and pose little or no problem for the surgeon. 
Unfortunately most of the studies on the actiology 
of stone formation have concerned themselves wi 

these small and (for the surgeon) unimportant calculi, 
and have attempted to express the causo of stone in 
sunple biochemical terms. But the real problem for 
the surgeon is in connection with the less common, 
but far more dangerous, large laminated calculus, so 
often associated with epe uite and obstruc- 
tive uropathy. Among 429 patients studied in 


electron mi 
calcified matrix, the attempt to Rap the stone- 


was i 
In 1 kidneys, calculi or fragments were left behind 
but passed spontaneously in , remained unchanged 
in 9 and formed the besis for new calculus formation 
(“false recurrence") in 4 patients. It is evident that 
small residual particles of calculus are only one 
among many factors which may be ble for 
the recurrence of large urinary calculi it is further 
evident that much remains unknown. 


Metabolic Aspects of Urinary Calculi in 
Wellington 


By R. B. I. MORRISON, MD, CHB, MRACP 
Wellington Hospital, Wellington, New Zealand 


In the 4 years between Jan 
1972, 322 patients with renal | 
There were 249 (777 men inn mr women. 
Women (mean age 35 years) passed 
at m younger ape than ten Ue Oe ent . 
patients were interrogated by a hysician, paying 

particular attention to factors which are known to 
influence stone formation, and by a dietitian who 
assessed their intake of calcrum and oxalate. 

Two 24-hour urine, and 2 fasting blood samples 
were collected, and phosphate clearance and urinary 
acidification were measured during attendance at the 


118 


metabolic ward for half a day. Midstream urine 
samples were checked for infection and amino acids, 
and all stones were qualitatively analysed. 

Almost half of the patients (156) had passed an 
earlier stone; t numbers had a positive 
family history of calculus disease (41), a of 

prolonged immobilisation (47), urinary infection 4T), 
"yspepria (91), (91), à ine in the tropics (37) or a heavy 


Te mean rm calcium level was 102 mg ; 
tlents had levels greater than 11-0 a 
p eA yroid tumour, 3 now 
normal values and 1 has left Wellington. One patient 
had a value less than 9-0 mg % but no cause has 
been found for this low level. 
81 patients excreted more than 300 mg of calcium 
day (a of two values). In this group, 33 
als had a dietary intake of more than 1 mg 
with Only 24 mde o 
A une Gren. t is important to assess the 
rl ulamce, when Interpreting unne caldum ex- 
on 
Qualitative analysis of 146 stones showed that 104 
contained cadum, phosphate and oxalate. Quantı- 
tative anal is recommended. 
were made: idiopathic 
; thyroidism M unig aad 
stones 12, renal tu acidosis 7, cystinuria 
De Sogtive MK of scie event kw to kiddies 
stone formation was elicited in 99 patients; 54 had 
an estimated dietary calcium intake than 
1,000 mg, while in 70 patients no poesible cause was 
found. A stone may be passed years after its formation, 
when exhaustive tests will reveal no abnormality. 
All stone formers should pass through a planned 
investigation so that possible causes ray De identified: 
and the effects of treatment and the natural history 
observed. 


Surgery of Cast Calculi with Kidney Cooling 
By W. GREGOIR 


Hospital Brugmann, Brussels 


We have been for several years, 2 methods for 
i difficult surgery of cast calculi 
or complicated lithiasis. One method consists in 
coo. Eden a ei 
cold lic solution circulates; it is particularły 
useful when the cooling time has to be l . For 
shorter operation however, we prefer the od of 


has proved to 
efficient ter he enor ot M aa rud 
calculi; ior he perl of rubor and mulis 
field under clear vision; it prevents any exaggerated 


loss of bl allows for py and pre-operative 
X-ray controls. The Pr ihe kidney should 
be low, under 15° cen de; the renal artery may 


be clamped during 90 utes. Occasionally but not 
alwa , cooling is followed by a short period of renal 
very comparable to the phenomenon 
commonly observed after kidney transplantation. We 
have never observed a single case of definitive impair- 
ment of the renal function after cooling. The method 
has been used very successfully for the removal of a 
centrorenal malignant tumour in a single kidney. 
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Urinary Calculi in Children 
By P. J. M. RETIEF, CHM 


Red Cross War Memorial Hospital for Children, 
Cape Town, South Africa 


Between 1958 and 1972, 53 children under the age of 
with urinary calculi at the Red 
Town. The average out- 
patot attendance at hospital is about 175,000 
dren per annum with an average ward admission 
eer 5,000 per annum. The total number of 
cases seen in relation to the total number of patients 
which pass throu Te DM Regs e but at 
leant 3 or 4 chi with urinary 


“An investigation into the incidence and variety of 
Became racial aier 1996 when Taree numbers of 
peame after 1956 when large numbers of 
into the one institution. It 

ioe io ue nap ake n M 
facial cates for 3 main racial groups in the 
Area, RA esc Cape Coloured and Bantu. The 
Bantu are a Ni race, the Cape Coloured a mixed 
race and the are Caucasian. The Bantu and 
Coloured ete ee section of the com- 


munity. , 
It is t that of the 53 children with calculi 
48 were Coloured, 5 were white and none were 


Bantu. It is also noteworthy that there were 46 boys 
and 7 girls and that 38 dren had bladder and 
calculi and only 15 had stones in the kidney 

or ureter. There were only 2 girls who had bladder 
stones and no bladder stone was found in a white 
child. It is clear, therefore, that bladder and urethral 
nn n ee a 
, which is the poorer section and it is 

possible at a socially similar gro , namely the 
Banta children, have a protective me against 


wit is well kiowa that until $0 Jim ego bladder 
disorder in 


incidence 1s limited to certain localities in the Near 

and Far East. It has also been shown that bladder 

calculi are endemic in areas where nutrition is largely 

dependent on a single cereal food and deficient in 

protein and dairy products. These endemic calculi 

ate limited urge to young Doy of the poora reion 
chemical 


of the community. on is most 
often uric acid or urates. These tly 
form in sterile urine and in a urmary tract which 1s 
otherwise normal. 


From this study of urinary calculi in the 
Province it is clear that this is an endemic area for 
Precise Se Dope Bon No specific 

be ober facon deficiency has been established and there may 
be factors like dehydration due to gastro- 


S 6 matie of interest’ that a Wil series of canes 
thore ee ee uper nce 


post-obstructive renal pyelonephritis 
which suggests that the fani the idney 
and secondarily in the bladder. The rarity of 


blad calculi in girls is due to an anatomical 


reason. 
Although ıt is suspected that urinary grit frequently 
passes down the ureters in children causing 
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abdomimal pain, ureteral co 


proof of an impacted 
seldom encountered. 


with radiological 
calculus, is very 


Prostatic Carcinoma 
By J. D. FERGUSSON, MD, FRCS 
The Institute of Urology, University of London 


Current research at the Institute includes the following 
items: 


(1) Scintigraphy- 
with t 
of bone metastases. 
(1) Radioimmunoassays of the plasma testo- 
sterone during treatment with thetic and 
natural oestrogens (in various ) and 
also after orchidectomy and pitultary ablation. 
(il) Immunological studies relating to host resist- 
ance (as shown by the lymphocyte transforma- 
tion rate) and the spread of the disease. 


D peia During recent years various radio- 
tions have been used in conjunction 
with TA camera for skeletal scintigraphy. 
Some of these have exhibited practical drawbacks 
(fluorine-short half-life, strontium-inadequate defini- 
ton and indefinite skeletal localisation). Moreover, 
the postive yield in terms of metastatic deposits 
reviously unrevealed by conventional radiography 

fas b been relatively small. 

The use of technetium-labelled polyphosphate 
(Diagnostic Isotopes Incorporated) appear to 
have definite advantages in that not only are early 
metastases clearly shown in relation to the surrounding 
bone topography but the duration of the examination 
is reduced from 1 hour (strontium) to 15 minutes 
and the cost is considerably less. Simultaneous scinti- 
prana De Kidneys bladder may also aid ih 


(D Plasma testosterone assays. Until recently assays 
of the serum testosterono using biological standards 
were time consuming, often unreliable and expensive. 
The advent of a new method of radioimmunoassay (as 

by Professor Somerville at the Chelsea 

ospital for Women, London) has i 


polyphosphate labelled 
m in the early diagnosis 


gations have shown a striking fall in the plasma 
testosterone content in response to orchidectomy and 
pituitary ablation. It 1s of wider practical importance 
that a similar reduction has been observed in cases 
treated with stilboestrol in doses between 50 
mg and 5 mg a day, with Premarm 1-5 mg daily but 
not with TACE. It remains, of course, enigmatical 
whether the fall in serum testosterone accurately 
reflects the response to treatment. 

(ii) Immunological studies. In line with investiga- 
tions on the spread of cancer of the breast, Manila 
studies have been made the lymphocyte trans- 
formation rate as an index of host resistance. In this 
test the patient's hocytes are separated, radio- 
labelled and incu with phytohaemagglutinin, 
which stimulates them to liferate. An appropriate 
sample is then submi to a scintillation count. 
Some measure of correlation has been observed 
between the rate of proliferation (host resistance) and 
the degree of spread (activity) of the disease. 


Experience with the Gregoir-type 
Prostatectomy 


By D. LENAGHAN, MS, FRCS, FRACS 
St Vincent's Hospital, Melbourne, Victoria 
This is a retropubic prostatectomy which aims to 


capsular branches of the inferior vesical arteries and 
verns is ligated in front of the bladder and lateral to 
the prostate on each side. Sutures are placed at the 
prostatic a in the vesico-prostatic capsule and 
vesical adventitia below and above the transverse 
capsular incision. After the usual enucleation and 
resection of the bladder neck, posterior haemostasis 
is achieved by a series of trigonisation sutures. The 
main sutures are those placed postero-laterally in the 
prostatic e, one on each side; each is introduced 
outaide the capsule, passes through the bladder 
neck and out through the ca pulling the tri 
downwards and laterally controlling most of the 
bleeding. Additional small sutures between the two 
lateral ones further fix the trigone into the upper 
PEET cavity. Continuous irrigation is 
Mo postoperativ 
Ina of 59 patients there was no mortality: 
three-quarters of the tients required either no blood 
transfusion or a si ded oaoa parents had 
ther catheters removed by the third postoperative 
day and ae M UD 
hospital within 10 days. 


Carcinoma of the Urachus 
By H. M. LzAROYD, FRCS, FRCS(ED), FRACS 
Sydney Hospital, Sydney, N.S.W. 


Carcinoma of the urachus is a rare tumour of which 
treatment is almost invariably unsatisfactory and the 


proiposis r. 

Palio peneaid ob arithi] ave Bet known 
but they have been variously regarded as metaplastic 
transformatons of epithelium, proliferations of 
normal adenomatous structures in the intramucous 
part of the urachus or embryonic inclusions of 
intestinal epithelium. The most common malignant 
tumour of urachus 1s adenocarcinoma which may 
be mucus secreting and may be combined with transi- 
tonal preva carcinoma and/or squamous car- 


The clinical presentation of urachal carcinoma does 
not drffer significantly from that of other bladder 
raphael 1 of Mechel og veel ari ted with 
the passage of mucus in the the other 
complained of haematuria. It 1s i portant to at 
entiate between adenocarcinoma pidgin 
transıtional epithelial cancer and iene the 
urachus as a primary lesion. The primary bladder 
cancer develops ın the mucus membrane and invades 
the muscular layer as it progresses whilst carcinoma 
of the urachus develops primarily in or outside the 
bladder wall and any invasion of the mucus mem- 
brane occurs at a later stage. 

The classical method of treatment has been by 
extended partial cystectomy but recently it has been 
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emphasised as important to remove not only tho 
bladder vault but also the overlying peritoneum and 
nc wen at oor In most of 
partial cystectomy was carried out 
e aee peter SO eee 
iv tiner tha ebdaminal wall or pelvis in no less than 
30% of patients so treated. This high incidence of 
local recurrence of adenocarcinoma which does not 
ee ae any tendency to wound implantation 
suggests incomplete excision of the 
tumour in many instances. Transurethral resection of 
the tumour is inapplicable and irradiation 
Me cote ective. 


rognosis i this disease is poor with les than 
10% sea eal mto This entr unfavourable 
prognosis may be related to the opment of the 


tumour over a prolonged period without symptoms 
and the tendency towards infiltration into the ab- 
dominal wall. 


Carcinoma of the Kidney—Diagnosis 
and Angiographic Evaluation 


By W. GREGOIR 
Hospital Brugmann, Brussels 
confirms the diagnosis of a 


Selective 

renal carcinoma SUR use e hic 
extension; however, ca phy is indispensable for 
the diagnosis of renal invasion. The method is 
simple and devoid of danger. Contrast medium is 
injected into both femoral veins. Opacification of the 
vena cava should be very strong; moet of the mistakes 
in the diagnosis are secondary to insufficent opaci- 
fication. Invasion of the renal vem and the vena 


It d not be conf 
images like the impression of the hypertrophic renal 
artery on the posterior wall of the vena cava, the 
very special image of the renal venous flow and 
of compression without invasion. Evidence of caval 
invasion is not necessarily a contra-indication to a 
; it 1$ of course of very bad 
thrombectomy or even partial resection 
of lateral wall of the vena cava may give an 
appreciable and comfortable thou i 
vival. However, the radiological dence of caval 
invasion in a tumour secondary to Thorotrast im- 
tion must be considered as an absolute contra- 
tion to a hrectomy since it always means a 
direct invasion of the caval wall by tumour 
directly from outside and not the presence of a 
Sinple DepplARde trora Hol coe uot ee 


Carcinoma of the Kidney 
By J. P. BLANDY, MA, DM, MCH, FRCS 
The London Hospital, London 


Rescrutimy of the results of adding postoperative 
radiotherapy to nephrectomy raises the possibility 
that in some cases the host's defence against the 
activatlon of small scattered metastases may be 
impaired, and no matter what local destruction of 


BRITISH JOURNAL OF UROLOGY 


the tumour is accomplished, the effect upon the 
immune defences may be harmful and impair sur- 
vival. Similar consequences may follow preoperative 
radio and only b blind prospective controlled 
studies determine the truth. However, difficulties 
arise in carrying out such a prospective study, many 
2S which m the accuracy of diagnosis before 

Increasing with ultrasonic 
soning and nuo dc offers a t im 
provement in diagn accuracy and the use of 
needle puncture of the suspicious mass seems justified 


carcinoma of the kidney, 


reconsider the role of 
tumour tissue as well as 
radiotherapy. 


The Use of Ultrasound in the Diagnosis of 
Extension of Malignant Renal Tumours into 
the Inferior Vena Cava 


By R. D. WINES, FRCS(ED), FRCS, FRACS, 
J. FRAWLEY, FRACS, 
J. PALMER, MRCP, FFR, MCRA 


The Prince Henry Hospital, 
Little Bay, N.S.W., Australia 


Tbe nfeiior yena cava 1 involved in malignant renal 
tumours in 5 to 10% of cases by direct Dearie 
by extension along the renal vein. Kn owledge of 
caval extension may necessitate modificatio sur- 
gical approach to allow for attempt at total tumour 
removal or prevent dissemination and massive pul- 
monary embolisation. 

The inte ian venà cavagram ls the sual method of 
preoperative diagnosis interpretation is often 
difficult because of the “streaming” effect of renal 
venous flow. 

In this study attempts have been made to detect 
vena caval extension with the directional Doppler by 
the following method. 

A probe is located over the femoral vein to produce 

trasound beam 


p rtion to blood flow. No 
with decrease on inspiration whilst Valsalva manoeuvre 
produces a decrease or reversal of flow. In total caval 
occlusion flow is continuous and 1s not effected by 
respiration or Valsalva; in partial occlusion of the 
cava the flow patterns are attenuated and the effect 
of Valsalva is barely demonstrable. 


ae oe UE Panel d ora ( oat 
1 calcified subcapsular haematoma) the Doppler 
ings were normal. In the group of 5 patents with 
t renal masses, 3 patients had normal 
ler findings whilst 1 showed partial and 1 total 
uslon of the vena cava. 

Ultrasound studies thus produced results which 
correlated with vena cavagrams and operative or post- 
mortem findings in 4 of the 5 cases with malignant 
renal disease. In the fifth patient the false negative 
finding was associated with involvement of the right 
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side of the inferior vena cava by direct extension of 
the renal tumour rather than by intraluminal spread. 
These preliminary studies su that useful 
information may be obtained by this simple Doppler 
procedure but similar difficulty as occurs with cavo- 
graphy will be encountered in the detection of small 
intraluminal extension of tumour which 1s not 
a with significant alterations in caval blood 
ow. 


Painless Nephrectomy 
By P. HARBISON, FRCS, FRACS 
Queen Elizabeth Hospital, Adelaide, S.A. 


Posterior approaches to the kidney have distinct 
advan in some of renal surgery. Division 
of mi is avoided in contrast to loin incisions and 
postoperative pain and morbidity are less. 

Lumbotomy as advocated by fessor Gil Vernet 
of Barcelona exposes the kidney through the lumber 
fascial aponeurosis. Renal is carried out 
easily provided adequate on is available and 
the surgeon is familiar with the technique. Indications 
for lumbotomy are: 


1. Nephrectomy for pyelonephritis, hydronephrosis 
or calculi. : 


The approach is not recommended for difficult renal 
surgay because exposure may be limited. 
ephro-ureterectomy can be performed in an 

almost painless manner by lumbotomy combined 
with vaginal excision of tho ureter after passage of a 

lint to facilitate localisation of the lower ureter. 
This procedure is suitable for the management of 
pyelonephritis kidneys with reflux. 

Bilateral nephrectomy through the beds of the 12th 
ribs or with sub-costal incisions is indicated for: 


1. Pre-transplant nephrectomy. 

2. Malignant hypertension. 
Adrenelectomy can also be performed through these 
incisions. Morbidity from the posterior approach is 
far less than that which follows the anterior or 
bilateral loin apran, tbis is a very important 
consideration in the management of very sick patients. 
The technique is safe and rapidly performed but satis- 
factory positioning of the patient on the operating 
table is an important feature. 


Liposarcoma of the Kidney 
By A. BOGDAN, MD 
Fairfield District Hospital, Sydney, N.S.W. 


Liposarcoma of the kidney is a rare tumour and only 
29 cases were reported in the literature prior to 1960; 


few additional rts have since then 
and none bas derived tee 


sebaceum and mental retardation. The tumour is 
radioresistant but a large percentage of the reported 
patients survived nephrectomy for longer than 5 years. 
In this reported case pam and haematuria 
apparel one yeer after resection of Grade I papillary 
der tumour. The liposarcoma was attached to the 
renal pelvis and was in the lower pole of the 
kidney. Metastases appeared months after nephrec- 
tomy and the patient died 7 months after the opera- 
tion. In this patient there were no signs of the syn- 
drome with tuberous sclerosis. 


Renal Tuberculosis in New Zealand 
By A. F. FERGUSON, MB, CHB, FRCS, FRACS 


The Wellington Hospital, Wellington, New Zealand 


The general incidence of tuberculosis in New Zealand 
is steadily decreasing ite an increase of popula- 
tion, due to improved living conditions, t 
chemotherapy and preventive measures. 
B.C.G. vaccination which has been for some years 
yen to both adolescents and contacts has recently 
extended to vaccination of babies In groups at 
risk, that is particularly Maoris and Pacific ders. 
The total figures for new cases of genito-urinary 
tuberculosis have not shown a similar decline, but 
this should be because most of the cases 
have a histo extends over 10 to 20 years 
so that the primary infection often occurred prior o 
the introduction of effective chemotherapy. 
59 cases of genito-urinary tuberculosis were treated 
in Wellmgton Hospital between 1960 and 1969. The 
majority of patients presented with persistent urinary 


to be the 
rule. 60% of all cases were well i 
of diagnosis. Of the group of 59 cases, 3970 were 
Pol ian, 55% of New Zealan origin, 
and 21% occurred in immigrants who 
their disease before coming to New Zealand. 
The incidence amongst immigrants was much lower 
than that reported by Jose in the Proceedings of the 


sterile. Where 

ttibercülosis drug as been substituted. In the past 2 
to 3 years tbere been a tendency to replace PAS 
ectiveness 


required 
associa testicular lesions. There were 16 cases with 
moderate unilateral lesions and in this group there 
were 5 nephrectomues; each of these nephrectomies 
was carried out in the first 2 years of the review and 
before the triple drug regime had been standardised; 
Of 15 patients wi i i 
nephrectomies, 1 reimplantation of the ureter and 1 
partial nephrectomy were performed. 1 
nephrectomy. paa required in 3 out of 5 patients 
with severe bilateral renal involvement. 


122 


In two-thirds of the patients un ing nephrec- 
tomy the operation was indicated by non- of 
the kidney and in the remainder nephrectomy was 
required to relieve continued lications and 
symptoms in very severely affected kidneys Stricture 
formation has not, peen a great problem, although 
ureteric reimplantation was required in 1 patient. 

Genito-urinary tuberculosis m New Zealand appears 
to be decreasing at a slower rate than 
tuberculosis, but the incidence may well show a more 
dramatic fall in the next few years. 


Infertility 
By J. P. BLANDY, MA, DM, MCH, FRCS 


A. HALIM, MB, BS, FRCS, 
A. ANTONIOU, MB, BS 


The London Hospital, London 


Simple clinical examination of the infertile male will 
detect gross endocrine abnormalities such as Kline- 
felter’s syndrome, or the scars of previous explora- 
tions of the groin, or an uncorrected varicocele, A 


Ü Á 
then testicular biopsy may avoid fruitless attem 
at therapy by showing 
some hope of improvement by showing the “sloughing 
effect”; m such cases i i 


not. Spermagglutina anti were present in 
2% of fertile men TE of 144 infertile men 
and may have been related io the cause of their 
infertility, again no simple pattern emerges from 
d dd aee adie Cee eec from 
biopsy. 

The Co-ordination of Care for 

Myelomeningocoele Patients 

By R. T. BUSH, MB, CHB, MRCP, DCH 
Wellington Hospital, Wellington, New Zealand 

With the decline of skeletal tuberculosis, chronic 


osteomyelitis and iomyelitis, meningomyelocoee 
and cerebral ve become the two most impor- 
tant serious cri diseases of childhood. 


Assuming 
an incidence of spina bifida cystica of 1 to 2 per 1000 
live births, then it is estimated that between 60 and 
120 babies with this condition are born annually in 
Now Zealand, With a modern approach 
some 55% of these patients survive to school age and 
less than 10% of these are totally ineducable. 

A large number of specialists are involved 
in the care of the spi lesion, the accompanyi 
hydrocephalus which develops in 80% of cates and 
tho orthopaedic and the renal problems concomitant 
with any associated paraplegia. 
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demand a team roach with medical personnel 
supported by services and 
educational facilities. A paediatrician 1s best 


By P. T. BRUCE, CHM, FRCS, FRACS 
The Royal Melbourne Hospital, Melbourne, Victoria 


D ne o M) 
the caecum and a segment of pelvic colon have 
been used with varying successes. Any good alterna- 


Professor G. B. Ong of the University of Hong 
Kong, between 1963 and 1969% performed 21 colo- 
cystoplasties, faanioning a new bladder from an 
isolated loop of sigmoid colon. The colon was not 
used as a long loop but was incised along tbe anti- 
mesenteric border and sewn up in such a manner as 
to produce a vesicle which was then anastomosed to 
tbe urethra just above the external urethral sphincter; 
the ureters were anastomosed to the new bladder. 

This technique has been used in 10 colocysto- 


plasties since 1968 in the t of patients 
with carcinoma of the bladder. series included 1 
female and 9 male patients with from 
45 to 72 years. There was no opera but 


there was formidable operative morbidity. The 
female patient who 8 carcinoma of the bladder 
involving the vagina died 8 weeks after operation 
from metastatic disease; 1 male patient died 21 
months after operation also from metastases but he 
had remained well in the postoperative interval 
despite some nocturna] incontinence controlled by a 


5 of the È patients who are still alive are leading a 
near normal life but 4 of them require to wear a penile 
clamp at night whilst 1 patient is perfectly continent 
by day and night. 

4 of the 10 patients have a chronic lower urinary 


oral supplement. One patient has chronic uraemia 
has on for almost 2 years despite 
a pre- and postoperative level of blood urea at 100 
mgs”%; he wears a penile clamp to control incon- 
tinence by day and night One patient developed a 
fistula between the colonic bladder and the rectum 
the fistula eventually sealed after the third opera- 
the York-Mason technique. 
During this series some variations in technique 
introduced. A longitudinal abdominal 
incision is now preferred because of high incidence 
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of incisional hernia formation at the transverse 
incision used in the first 5 patients. The anastomosis 
of the colonic bladder to the uretbra is done with 
inti ted Dexon sutures rather than continuous 
catgut suture which was followed by stricture 
formation in 2 patients; the strictures have stabilised 
after instrumental dilatation. 
Experience with this series of 10 patients over 5 
yel) que ties mron da TE ais 
worthwhi ite some formidable postoperative 
complications. It is considered that colocystoplasty 
is probably the most physiological method of 
ment of bladder currently available and should 
be considered as a reasonable alternative to urinary 
diversion after cystectomy. 


Two Primitive Urethral in Oceania: 
Subincision in Australia and Thoka-losi in Fiji 
and the Tonga Islands 


By LEONARD J. T. MURPHY, MS, FRACS, FACS 
St Vincent's Hospital, Melbourne, Victoria 


Two primitive urethral operations have been practised 
in Oceania, subincision in Australia and thoka-lo«i in 
ijl end the Tooga land. Lue eel restent 
initiation and the latter a form of surgical treatment 


Urethroplasty 
By J. P. BLANDY, MA, DM, MCH, FRCS 
The London Hospital, London 


Although careful, regular and gentle, bouginage 
remains the main method of treatment of the majority 
ctures, in tho last decade the use of 


length or difficult, high, and often complicated 
or strictures. Increasing familiarity with the 
verted U-shaped scrotal flap has made it possible 
to adopt it as a one-stage procedure (7 cases) for 
relative y short posterior strictures or, by forming 
the flap into a long tube over a silastic splint, to make 
use of the flap as a pull-through substitute for the 
urethra where gross dislocation or scarring has 
followed a rupture of the posterior urethra (5 cases). 
Re-stenosis in the 2-stage operations occurred in 4 
instances, all of which were revised and 
the operation subeequently completed. Failure, /.e. 
stricture recurrence after completion of the second 
stage or after one stage operations, occurred in 6 out 
of 141 cases (4.392) but 2 of these men had had 
further attacks of gonorrhoea and one is a depreased 
psychotic man who imsists on bouginage though a 


urethro fails to show any new stricture. It is 
likely, however, that as the series continues there 
will a few more late re-stenoses as time goes by. 

Continence is curiously unaffected by 

plasty even when the skin flap has to be taken right 
up into the bladder and all the known 

have had to be divided. Three wet men remained wet 
after per d (for post-T.U.R. strictures per- 
formed elsewhere); 3 who were wet because of 
constant leakage from fistula became dry; 2 who had 
been continent after prostatectomy became wet after 
urethroplasty—and one of these is very doubtful. 
Impotence has not been a complication of any of 
these operations. 


The Anatomy of the Urethral Stricture 
By R. M. CHAMBERS, FRCS 


The Auckland Hospital, Auckland, New Zealand 
A post-mortem study of the anatomy of urethral 


metaplasia o the urethral epithelium to the formation 
of a complete ri Gi collagen pee die 


that sterile inflammation occurred 

areas of Rien mar ae a 
was fi continually at the proximal face of the 
stricture 


Under the ditending prame of the urinary stream. 
Scar tissue accum 


Urethritis and the Urethral Syndrome 
in Stress Incontinence 


By G. F. MURNAGHAN, MD, CHM, FRCS 
The University of New South Wales, 
, N.S.W. 
In a series of 71 female patients with an age scatter 
between.30 and 65 years of age, presenting with 
stress incontinence of urine, an ted history of 


frequency, scalding and urgency with micturition (to 
comprise the urethral syndrome) was obtained in 29 


with multiple symptoms. 
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Lateral still cystography was applied to 

each of these patients at rest, during straining and 
during attempted voiding and the effect of these 
manoeuvres upon the postenor urethro-vesical angle 
was measured, 
Loss of the posterior angle during straining was 
found in 62% of those patients who had pure stress 
incontinence but in only 35% of those patients with 
stress incontinence complicating the urethral syn- 
drome 


follow-up surveillance for significant periods of time 


s IUS contained Eu 
23 ents respectively. In these follow. ups 
made of lose eoe the ai Or ee M 
ment was 60% of the 35 patients and 39% of the 23 
patients. In those patients of these symptomatic 
groups who were t to have sufficient proximal 
urethritis to merit dia y treatment the incidence 
of loss of angle was 50% in each of them. 

No marked or correlation between 
loss or preservation of the posterior Erre 
anglo during straining in association with stress 
continence, with or without proximal 

either by history of the urethral syndrome or 
ic diamond at the time of first assessment. 

In the fo ow-up analysis it was noted that amongst 
those Dus ipee stress incontinence had PO 
so troublesome and persistent as to 
floor repair or some other form oFaumica] treatnent 
the incidence of loes of angle at first assessment was 
78%. This incidence was twice that found in those 
patients in whom there was cither significant improve- 
ment in urinary control to justify postponement of 
any operative treatment SEW mel doct we) complete 
alleviation of symptoms following diathermy treat- 
ment of proximal urethritis and treatment of any 
concomitant urt tract infection or genital sepsis. 

There was a stri contrast in the incidence of 
loss of angle at 78% in those patients with pure 
stress incontinence who required pelvic floor repair 
as compared with an incidence of 18% in a smaller 
Broup of patients who had the syndrome 
mith stress a but who had significant 

provement without pelvic floor repair after treat- 
ment of proximal urethntis. 

In female patients with stress incontinence of urine, 
conservation of the posterior urethro-vesical angle on 
strainmg cystography is a useful pro ostic sign to be 
used as an t in the attack upon 
i is with h anti on that 


give signi t relief 
to 50% of the patients. 
These 


studies were supported by a Grant-in-ald 
from the Australian Kidney Foundation. 


An Evaluation of Urethral Pressure Profiles 


By A. P. TYNAN, FRCS(ED), FRCS, FRACS 


The University of New South Wales, 
Sydney, New South Wales 
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wade! ef the urethral catheter. Polaroid photo- 
gra of the recordings were obtained. 

i ts were conducted on 22 female grey- 
i to assess the effect of 


pressure profile. . 

In the intact bealthy urethra there is a slight increase 
in profile as the catheter is withdrawn to encounter 
the bladder neck and the rofile shows a gradual 
increase to a maximal pesk ud the Gad Ge MEI 
portions of the urethra where striated muscle pre- 
dominates; there is a rapid fall to zero as the catheter 
reaches the external urethral meatus. A marked 
di ae ia te agus or te mid urethral peak with- 
out any change in the proximal 


did in fact shorten despite this increase in total urethral 
length so that the apex of the mid-urethral peak of 
the profile moved towards the external urethral 
meatus. 

When the uretbra was dissected from the sur- 
rounding striated muscle component there was com- 
plete loes of distal urethral resistance as compared 
with the pre-digsection baseline profile to suggest 
that striated muscle provides a fair degree of tonus 
to the urethra in the basal state. Afler dissection 
stimulation of the pudendal nerves did not increase 
the distal urethral resistance. 

When the urethra was completely detached to lie 
free from the distal and vaginal attachments to form 
a continuous tube with attachment at the bladder 


neck, then the proximal urethral profile still retained 
its basic no form with 


istence of bladder neck 
indicating the continual effect of smooth muscle in 
the maintenance of proximal urethral resistance. If 
the mobilised urethra was manually lengthened to 
allow the bladder neck to move distally then there 
was an increase in urethral resistance associated with 
narrowing of its lumen. 

Selective inactivation of striated muscle shortened 
the total urethral length to suggest that strated 
muscle is important to the maintenance of urethral 
length, / e. urethral resistance and possibly urinary 
continence. When the external urethral sphincter was 
Itself detached from the urethra then there followed 
a further decrease in urethral length and there was 
no response to further pudendal nerve stimulation. 

These effects of surgical dissection could be com- 
pared with the effects of pharmacological destruction 
of striated muscle action; in the intact dog the 
administration of Scoline produced exactly sımilar 


changes in the profile as di destruction of 
the striated muscle, fe. sh of the urethra 
with decrease in urethral resi 


resistance. 

The administration of carbachol produced an 
increase in litude of the bladder neck peak with 
displacement to indicate contraction of 

smooth muscle and without change in the mid- 
urethral resistance in the region of striated muscle. 
Intravenous administration of atropine which might 
be expected to paralyse smooth muscle failed to 
lower proximal urethral resistance. Intravenous ad- 
ministration of phenylephrine also caused an increase 
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in bladder neck resistance without change in the 
overall resistance but with proximal movement of 
the mid-urethral peak to indicate contraction of 
smooth muscle. 

The sub-mucosa of the urethra is richly supplied 
with vascular channels and it has been 

that the normal turgor in tbe sub-mucosa might play 
a large part in the maintenance of urethral resistance 

Cross-clamping of the aorta was followed by 

a marked drop in mid-urethral resistance with return 
of the urethral to normal upon restoration 
of aortic flow. mius rl 
cava was followed by increase in urethral 
resistance ibly due to sub-mucosal congestion. 
U resistance, as measured the urethral 


These studies were supported by a Grant-in-aid 
from the Australian Kidney Foundation. 


Measurement of Residual Urine Volume 
using a Radioactive Tracer Technique 


By D. H. KELLER, FRCS, FRACS 
Royal North Shore Hospital, Sydney, N.S.W. 


of the volume of residual urine provides valuable 
information. 
To be of practical use a method for the assesament 
of residual urine must be fairly accurate and relatively 
le to perform and must cause little inconvenience 
and be non-injurious to the patient. 
A method previously described utilises an intra- 
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venous tracer dose of 131J-Hippuran; 45 minutes after 
injection bladder acti 18 counted before and after 
micturition by the use of a flat field collimated probe. 
This method is acceptable provided that it is possible 
fo poson the patient accurately and to use well 
co. : ted, sensitive, manoeuvrable counting equip- 
ment. : 

A method has now been developed which is not 
dependent upon patient mobdity or collimation. A 
sall quan ty of 1251 iodohippurate containing 

quantities of free 125] is administered intra- 
venously. This agent is cleared by glomerular filtra- 
tion and tubular secretion during its first passage 
through the kidneys; the mean renal transit time is 
2-9 minutes. The patient 1s asked to void 2 hours 
after the injection. residual volume in the bladder 
is determined by counting & small aliquot of the urine 
paseed with a standard of administered 
radi tY, ng pue pane Or caon y Ea 
counter can also be to confirm the results. 

An initial study was carried out on 20 patients and 
the results were checked by catheteriation. Sub- 
sequently a further 40 patients bave been added to 
the group and included ts with varying degrecs 
of impairment of renal ion. In all patients 95% 
of the administered radioactivity was recovered at two 
hours after injection. 

The estimated residual urine was well within 10 ml 
of the actual volume as determined by catheterisation. 

The method has a convenience of not having to 
move the patient or heavy t and does away 
with errors due to probe o Ponto bladder size 
and shape. Tbe method is useful ite moderate 
degrees of renal function. Radiation to the 
patient is small because 5uCi of radio- 
pharmaceutical is used for each measurement. 

Work in the development of this technique by Drs 
George, Terenty and Hales in the Depertment of 
Nuclear M Royal, North Shore Hospital, is 
gratefully acknowledged. 
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Instructions to Authors 


The British Journal of Urology welcomes original contributions on urological subjects from all parts of the world. 
The papers are accepted for consideration on the understanding that their contents have not been published in 
whole or in part elsewhere and that they are subject to editorial revision. 

Any paper may be sent initially to a member of the Editorial Committee for comment and advice on its being 
suitable to be considered for publication. 

A leaflet showing the criteria used in the assessment of papers submitted for consideration is available from the 
Editor on request. 


Authors should supply their qualifications, main appointment, and the name and address of the hospital or 
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Format and content of papers 


The text of articles submitted for publication should be typewritten in double-spacing on paper sheet size 22x 32cm 
(A4). There should be a minimum margin of 3 cm all round. The pages should be numbered. 


Reports on clinical or laboratory investigation should as far as possible be organised into the following main sections: 
(1) Introduction, (2) Objective(s), (3) Patients or Materials, (4) Procedures or Methods, (5) Findings or Results, 
(6) Discussion and (7) Conclusions with (8) a Summary at the end. 


Nephrology. Papers on disorders of renal function of interest to the urological surgeon are welcome. 
Ethics. When relevant, authors must include a statement on the ethical aspects of their research. 


Reports of clinical cases should consist of the following sections: (1) Introduction, (2) Case Reports and (3) 
Comment with (4) a Summary at the end. 


Reports on single cases. Papers reporting a single case are considered for publication as full papers only when 
the case has definite instructional value. The Introduction and Discussion should not be disproportionate to 
the case presentation. An abbreviated version suitable for publication as a Short Case Report as an alternative 
must also be submitted. 


In all full papers the literature should be summarised as concisely as is consistent with establishing the necessary 
basis for new material. Discussions and Conclusions should be strictly limited to the results presented. Recapi- 
tulation from previous sections should be avoided whenever possible. Summaries should be composed of very 
brief statements about each of the main sections. 


Headings. The relative importance of sub-headings should be clearly indicated. 


Numbers. With the exception of numbers up to 10 at the beginning of a sentence, all numbers should be shown 
as figures rather than as words. 


References. The accuracy of references is the responsibility of the author, Only papers closely related to the 
author’s work should be referred to; exhaustive lists should be avoided. References in the text should be quoted 
by the author's name(s) and year of publication. Unless there are more than 3 authors, all the names should be 
stated at the first reference; if there are more than 3 authors only the first author plus et af. is used. In subsequent 
references to the same paper, et al. is used if there are more than 2 authors. The list of references at the end of 
the paper should be in alphabetical order. References to journals should include the name(s) and initials of the 
author(s), year, title of paper, name of journal in full, volume number and the numbers of the first and last pages. 
References to books should include the name and initials of the author, year, title of book, number of edition, 
city of publication, name of publishing house, and page number(s). 


Illustrations. Photographs and radiographs should be submitted in the form of matt prints of a size no larger 
than 17-5 x 12:5 cm and no smaller than 9x 65 cm. All figures should be sent unmounted. The number of the 
figure, the name of the author and the “top” of the illustration should be indicated lightly in pencil on the back. 
continued on page v 
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The magnification of micro-photographs should be stated. Graphs and diagrams should be drawn in Indian ink. 
Lettering and figures must be indicated only on a transparent cover. Legends to figures should be typewritten on a 
separate sheet of the manuscript. Tables, unless they are very small, should also be typewritten on separate sheets. 
The position of illustrations and tables should be indicated in the margin of the text. 

There is no charge to contributors for the printing of black-and-white illustrations on papers accepted for 
publication. lllustrations in colour may be accepted at the discretion of the Editor provided he is of the opinion 
that these are necessary for the improvement of the article. The author may be required to pay for the extra cost 
involved by the reproduction in colour. 


Reprints 


25 reprints of full papers are supplied, with covers, free. Forms for ordering more reprints will be sent with the 
proofs for correction; the order form should be returned with the corrected proofs. 


Travelling Fellowship 


The British Association of Urological Surgeons offers a Travelling Fellowship of £250 based on the best paper 
published in the British Journal of Urology in the preceding year including those papers presented at the British 
Association of Urological Surgeons Annual Meeting. 

Candidates for the prize must be Fellows of one of the Royal Colleges of Surgeons in the British Isles, Canada, 
Australasia or South Africa who are in the course of urological training or who have obtained consultant posts 
within 10 years of the date of submission of the paper. 

The Fellowship will be awarded for the best paper published in the Journal from the April issue of one year 
to the February issue of the following year. 

Authors of papers with multiple authorship should indicate which one of their number should be awarded the 
Fellowship in the event of their contribution being selected. 
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Experimental Percutaneous Renal Infarction 


ALAN R. GOLDIN, JOHAN H. NAUDE AND ROSEMARY HICKMAN 


Departments of Diagnostic Radiology, Urology and Surgery, Groote Schuur Hospital and the l niversity of Cape 
Town, South Africa 


Interest in experimental percutaneous renal infarction was stimulated by the need for an alterna- 
tive to nephrectomy in patients who were not fit for operation. 

In this and the following paper experimental data on pigs and the subsequent successful thera- 
peutic application of the method in man is presented. 


Material and Method 


Four young pigs weighing 15-20 kg were anaesthetised with sodium pentothal. Percutaneous 
catheterisation of the femoral artery was carried out using a 20 gauge Potts Cournand needle 


Fig. 1. X-ray of the left kidney prior to removal 
of the catheter. Completed injection with the en- 
tire renal vascular tree including capsular vessels 
packed with barium 





(B.D.) and preshaped polythene catheter (0-026 i.d.-0-045 o.d. Formo Cath. B.D.) with a single 
end hole. A control abdominal aortogram to display the anatomy of the renal arteries was 
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obtained by hand injection of 10 ml 45^; sodium diatriazoate (Hypaque) and the left renal artery 
then selectively catheterised with the same catheter. An occluding injection of 2-5-3-5 ml of 





Fig. 2. 40 days post-infarction demonstrating. gross Fig. 3. X-ray of the infarcted kidney shown in Figure 
shrinkage of the left and compensatory hypertrophy ? demonstrating contracture with traces of barium in 
of the right kidney the proxima! ureteric vessels and regional nodes. 





Fig. 4. Infarcted kidney showing a giant cell with histio- Fig. 5. Low power view of infarcted kidney with no sur- 
cytes and a small collection of lymphocytes. Haematoxylin viving parenchyma demonstrating giant cell reaction and 
and eosin. - 100 histiocytic response. The barium does not photograph 


clearly at normal luminosity. Haematoxylin and eosin. - 40. 


barium suspension (Steripaque, Damancy) was then injected using a 2 ml syringe in short bursts, 
taking great care not to spill contrast into the aorta. The entire renal vascular tree was filled in 
this manner over a period of 10 minutes and when no further "packing" of barium occurred the 
catheter was withdrawn (Fig. 1). 
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After infarction the pigs were observed for signs of paraplegia and 37-48 days later the kidneys 
were removed with their regional lymph nodes and vascular connections. 

Mean blood pressure was recorded before infarction and nephrectomy. Specimens of lung were 
also taken for histology. 





" X UTR nt r 
E EO T PRO ERES P oe 
Fig. 6. A vessel containing barium photographed at reduced Fig. 7. A recognisable glomerulus packed with refractile 
luminosity with refraction of the particles. There is incorpora- barium particles. Haematoxylin and eosin. « 400. 


tion of barium plug into fibroblastic reaction of the vessel. 
Haematoxylin and eosin. = 100. 


Fig. 8. Section of a regional lymph 
node containing a few refractile bar- 
ium particles. Haematoxylin and 
eosin. - 100, 





Results 


No complications occurred and the pigs remained normotensive after the procedure. 

Capsular thickening and light perinephritic adhesions were present. There was gross shrinkage 
of the left kidney and compensatory hypertrophy of the right in all cases (Fig. 2). 

X-ray of the infarcted kidneys and regional glands (Fig. 3) demonstrated gross contracture with 
disorganisation of the normal vascular architecture and tiny flecks of barium in the regional nodes. 
Barium was also present in the proximal ureteric vessels. 

Histology showed no surviving renal parenchyma and most striking was the manner in which 
the barium had been phagocytosed and incorporated into the cellular response. Giant cell reaction 
was evident (Fig. 4) and virtually the entire kidney was replaced by histiocytes and maturing 
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fibroblasts (Fig. 5). This reaction was also present in the larger vessels containing plugs of barium 
(Fig. 6). The few remaining glomeruli that could be recognised contained particles of barium 
(Fig. 7). Histology confirmed the presence of barium in the regional nodes (Fig. 8) but there was 
none in the pulmonary capillaries. 

The normal right kidney showed no signs of hypertension and immunofluorescent studies 
demonstrated no basement membrane antibodies, 


Discussion 


Renal artery embolisation was reported as early as 1911 by Karzner and Austin and in 1961 a 
variety of media were injected into rabbit renal arteries by Alexander, Heptinstall and Pickering. 

Segmental renal infarction studies have been carried out by Edling and Ovenfors (1964) using 
blood clots and Lang (1967) using micropellets in order to assess the possible complications of 
renal arteriography. 

However attempts at producing complete renal infarction as a potential therapeutic tool have 
been reported only recently. Lalli er al. (1969, 1971) employed Sephadex and polystyrene micro- 
spheres as occluding media in dogs but encountered an unacceptable morbidity and mortality rate 
due to spill of the microspheres with resultant paraplegia. 

Almgard and Ljungqvist (1971), however, safely achieved adequate infarction in dogs without 
producing hypertension by injecting autologous muscle and glucose. 

Barium was selected (Steripaque, Damancy) as the occluding agent as it satisfied the necessary 
criteria for occluding the vascular tree of an end organ such as the kidney. Over 90%, of the 
particles are of the order of 1 a in diameter according to Jackson-Moore and can reach the 
glomeruli. The occlusion of the small vessels is a necessary prerequisite to complete infarction 
which has been emphasised by Eliska (1966). Significant passage of barium through the kidney 
does not occur despite the small particle size providing a large enough bolus is injected to produce 
clumping of the particles and packing in the glomeruli. However in a tumour with multiple small 
arteriovenous shunts barium would be contraindicated and an alternative medium capable of 
occluding these relatively large vessels would be required. A further advantage of small particle 
size is that the mass of barium does not behave as a homogeneous foreign body and is therefore 
less likely to act as a nidus for infection. Phagocytosis of the particles should ultimately result in 
the entire mass of barium being incorporated into fibrous stroma. 

The dense radio-opacity and adequate fluidity of the suspension facilitates the meticulous 
radiological control required for safe injection into the renal artery. 

Apart from eliciting a fibroblastic response barium is non-toxic and its use in therapeutic renal 
infarction should not result in any untoward sequelae. This method may also find application in 
other areas of potential therapeutic value such as palliative adrenalectomy and an experimental 
model is being developed. 

Shortly after completing this experimental study a patient who was a poor surgical risk but 
required nephrectomy for uncontrollable hypertension was presented to us. In view of the 
simplicity of the technique and encouraging results it was felt justified to proceed and this case is 
reported in the following paper. 


Summary 


Careful injection of barium into the renal artery of pigs produced complete infarction with no 
untoward sequelae. The literature is reviewed and potential application to man discussed. 


We wish to thank Dr John Latham for his assistance and Professor J. H. Louw and the staff of the J. S. Marais 

surgical laboratory, We also thank Dr L. Werbeloff for the use of the facilities of the radiology department. 
Financial support for this study was provided by the Cape Administration and the Medical Research Council. 
Steripaque was supplied by Damancy Co. 
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Therapeutic Percutaneous Renal Infarction 


ALAN R. GOLDIN, JOHAN H. NAUDI and GEOFFREY N. THATCHER 


Departments of Diagnostic Radiology, l rology and Medicine, Groote Schuur Hospital and the University of Cape 
Town, South Africa 


Embolisation has been used to treat a renal arteriovenous fistula by Rizk, Atallah and Bridi 
(1973) but percutaneous occlusion of the renal circulation with a view to producing complete 
infarction has not been reported in man.! 


Case Report 


The patient treated by the technique described in the preceding paper is a 21-year-old woman who 2 years ago 
presented with renal failure. She has since been maintained on haemodialysis via a number of shunts and arterio- 
venous fistulae and is currently being dialysed via a right radial saphenous vein graft fistula. 

One year ago cadaver renal transplantation was carried out and at the same operation the left kidney was 
removed. The histology of this kidney indicated that her renal failure was due to rapidly progressive glomerulo- 
nephritis. Hyperacute rejection of the graft occurred despite the fact that circulating antibodies had not been 
detected prior to the operation. However, antibodies have been consistently demonstrated subsequently. 





^ B 


Fig. 1. A and B, Selective right renal arteriogram demonstrating a single renal artery and contracted kid- 
ney with a thin rim of parenchyma. 


Throughout her clinical course her blood pressure has been difficult to control despite adequate medical therapy 
and has ranged from 240/160 to 200/120 mm Hg. The hypertension has threatened her remaining arteriovenous 
fistula by promoting haemorrhage after dialysis which was difficult to control. 


! This paper was received before the publication of the paper by Almgard and his colleagues on “The Treatment 
of Renal Adenocarcinoma by Embolic Occlusion of the Renal Circulation using a Suspension of Muscle" 
(Almgard er al., British Journal of Urology, 1973, 45, 474-479). 
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Nephrectomy while desirable in this patient was felt to carry an excessive risk and she was referred for percuta- 
neous infarction after independent opinions had considered the results of the experimental work. The patient 
herself fully understanding the nature of the procedure gave her consent 

The procedure was carried out under basal sedation and local anaesthesia 24 hours after discontinuing anti- 
hypertensive therapy. Preliminary abdominal aortography via a percutaneous femoral catheter confirmed the 
presence of a single right renal artery and this was then catheterised using a 7 French polythene Femoral Visceral 2 
catheter (Cordis Co.). A selective renal arteriogram indicated that there was no adrenal artery arising from the 
renal and demonstrated a contracted kidney with a thin rim of parenchyma (Fig. 1) 

After ensuring that the catheter was well within the renal artery 5 ml of barium suspension (Steripaque) was 
carefully injected intermittently under screening control using a 2 ml syringe. The patient was slightly rotated to the 
right side to lower the kidney 

Barium was not allowed to reflux proximal to the catheter up at any time and the renal circulation was filled as 
far as the main divisions of the renal artery 

Before removing the catheter blood was vigorously aspirated to wash residual barium from the lumen thus 
avoiding any risk of possible spill into the aorta. The patient remained in the right oblique position for 20 minutes 
following the procedure and was then returned to the ward. Blood pressure readings prior to infarction were 


Fig. 2. X-ray of the right kidney 6 weeks 
post-infarction showing little shrinkage and 
the barium-filled vessels reduced in calibre 





{ 





190/120-210/120 mm Hg and remained at this level for 5 days with little fluctuation Thereafter the blood pressure 
gradually dropped to 150/90 mm Hg and remained at this level. 

The procedure was painless but right loin pain gradually developed 1 hour after infarction and was moderately 
severe for 3 davs 

The white cell count rose from 6,000 to 17,000 on the third post-infarction day and returned to normal 10 davs 
post-intarction 

Routine alternate day dialysis was not interrupted but in view of the risk of Infection, gentamicin 80 mg was 
administered after each dialysis and Keflin 500 mg 6 hourly given intravenously for 5 days 

On the 10th post-infarction day the patient was discharged and it is now 8 months since the procedure was carried 
out. X-ray of the kidney (Fig. 2) has shown virtually no reduction in size but narrowing of the vessels has occurred 
compared to the pre-infarction arteriogram. This is not surprising as the kidney was contracted before infarction 
and little reduction in size could be expected 


Discussion 
Percutaneous infarction can replace nephrectomy in selected patients where the risks of surgery 


are increased by uncontrolled hypertension or by hypoproteinaemia due to heavy persistent 
proteinuria. Renal infarction does not cause the formation of basement membrane antibodies to 
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the normal contralateral kidney in pigs and the technique could therefore be used in prospective 
renal graft recipients. In such cases the interval between infarction and transplantation should be 
long enough for fibroblastic replacement of the kidneys to have occurred in order to reduce the 
risks of infection with immunosuppression. This period would be approximately 8 weeks. The 
risks of infection preclude the use of this technique in patients with renal failure due to obstructive 
uropathy or reflux. 

The safety of percutaneous renal infarction depends entirely on the meticulous injection of the 
barium suspension into the renal artery. Great care must be exercised to prevent reflux into the 
aorta as this could cause paraplegia by occluding the lumbar arteries. A small volume syringe 
(2 ml) greatly aids injection control and barium is not allowed to reflux proximal to the catheter 
tip. Filling of the renal vascular tree as far as the major divisions of the renal artery results in 
adequate infarction and further reduces the risk of spill. For bilateral infarction requiring a change 
in catheters without a guide wire a sheath technique would be employed. 

The pain following the procedure is probably of vascular origin and procaine perfusion of the 
kidney prior to infarction may reduce this. 


Summary 


Successful therapeutic renal infarction in a patient requiring nephrectomy is reported. The method 
and precautions of the technique are discussed. 


We wish to thank the Superintendent of Groote Schuur Hospital, Dr J. G. Burger, for allowing us to publish this 
case and Professor J. H. Louw and Professor S. J. Saunders of the Departments of Surgery and Medicine for their 
advice and encouragement. 
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Evaluation of the Xenon-133 Renal Blood Flow 
Method 


MALCOLM D. COSGROVE and PAUL MOWAT 


Department of Urology, Los Angeles County University of Southern California Medical Canter, Los Angeles, 
California 


Although the xenon-133 (133Xe) method for measuring renal blood flow has been available 
since 1963 (Ladefoged and Kemp, 1963), it has been employed mainly as the research tool of 
physiologists (Thorburn et al., 1963; Ladefoged, 1968; Carriere, 1969; Carlson and Sparks, 1970) 
and has been used clinically by only an eclectic group of nephrologists (Lewis et al., 1967; 
Hollenberg et al., 1968, 1969). It is strange that the physician who is most intimately concerned 
with the vascularity of the kidney—the urologist—should not have found more use for this very 
valuable procedure. Experience with the technique over the past 6 years in a variety of investiga- 
tive and clinical situations in Great Britain and the United States (Cosgrove, Evans and Raphael, 
1968) has convinced us that it has a place in the urologist’s diagnostic armamentarium. 

Disturbances of renal blood flow may result in ischaemic kidneys, impairment of renal function, 
hypertension, fluid and electrolyte imbalance, derangement of the renin-angiotensin system 
(Takaku, Hirashima and Nakao, 1962) and other hormonal and metabolic disturbances. It is 
clearly of clinical importance to be able to quantitate renal blood flow. 

In the experimental animal, renal blood flow can be measured by cannulation of the renal 
vein, and intrarenal distribution of the flow can be estimated by isotopic techniques such as 
rubidium-86 injected into the sacrificed kidney (Sapirstein, 1958). 

In anaesthetised patients at open surgery, the flow in the renal artery can be measured with 
the electromagnetic flowmeter. 

In the conscious patient the main methods used for estimating renal blood flow are variations 
of the para-amino hippuran clearance technique (Smith, Goldring and Chasis, 1938) which, being 
derived from renal function studies, are indirect indices of renal blood flow. Other methods 
include dye dilution techniques—such as indocyanine green (Shaldon et al., 1962) which involve 
the simultaneous catheterisation of both renal artery and vein, and thermodilution methods 
(Sadler and Tuttle, 1963) which require multiple renal punctures with thermistor needles. The 
more familiar methods such as the renal scan, renogram and arteriogram do not quantitate flow. 

These techniques all serve useful purposes. The advantages of the 133Xe inert gas method in 
clinical practice are: 


1. It is independent of glomerular and tubular function and is thus a “direct” measure of renal 
blood flow. 

. It can be performed on the unanaesthetised patient and also at operation. 

. The study takes only 6 minutes and can be repeated every 10 minutes. 

. No urine collection is necessary. 

. Flow is estimated in each kidney separately. 

. A numerical value of flow expressed in millilitres per gram of tissue per minute is obtained 
for each kidney. 

. The intrarenal distribution of nutrient flow can be estimated. 
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The Xenon-133 Renal Blood Flow Method 


Kety and Schmidt in 1945 were the first to exploit the physical characteristics of the inert gases 
to quantitate organ blood flow. The theory is that if a tissue or organ can be saturated with an 
inert freely diffusible indicator such as !33Xe, then when the indicator leaves the tissue by the 
veins a desaturation equilibrium is reached between the concentration of indicator in the tissue 
and the venous concentration. If certain physical criteria can be satisfied, then after an arterial 
injection of 133Xe into the kidney, the rate that the xenon leaves the organ is a function of the 
blood flow through the kidney. 

For this technique to be valid, it is assumed that recirculation of indicator is minimal and that 
equilibration of the injected indicator between blood and renal tissue is rapid and also that 
distinct zones exist within the kidney, each with its own homogeneous perfusion. 

133Xe in common with the other noble gases, has the property of being many times more 
soluble in gas than in liquid so that in one passage through the lungs, about 90% of the dose 
injected is excreted. This results in minimal radiation to the patient and also eliminates significant 
recirculation of isotope. 

In practice, !33Xe dissolved in saline is injected into the kidney in bolus form through a catheter 
placed by the Seldinger technique in the renal artery for the purpose of selective arteriography. 
The usual dose of xenon is 500 microcuries dissolved in 0-5 ml normal saline. This bolus is then 
gently flushed into the kidney with 1-5 ml of saline. 

A scintillation probe, focused on the kidney, beneath the table detects the resultant gamma 
emissions from the xenon, The rate of desaturation of the kidney of xenon is portrayed by the 
washout slope on a pen recorder (Fig. 1). Analysis of this washout slope provides the means of 
determining renal blood flow. 

When the washout slope is plotted on to semi-log paper (Fig. 2), several components of the 
slope are obtained either by manual or computer stripping. Analysis of the curve at 6 minutes 
usually yields 2 components. The numerical value of each component, the T4, is expressed in 
seconds and is the time taken for the counts to fall by 50%; the higher the TJ the slower the flow. 

Thorburn et al. in 1963 using autoradiographic techniques showed that the faster component, 
F, corresponded to cortical flow. The second much slower component, Fz, probably represents 
medullary flow. If the T3 of the line through the initial slope of the washout curve is taken, an 
approximation of mean renal blood flow is obtained. 

To convert T3 in seconds into flow in ml/gram of tissue/minute, the value of T4 for each 
component is incorporated into the equation. 


_ 4x 0-693 x 60 
"ee 


À-- the partition coefficient of 133Xe in renal tissue and blood at a hematocrit of 50 o5 is 077 
(Ladefoged, 1966). c — means specific gravity of the kidney tissue and blood usually taken as J. 

The formula used above was derived using Kety's theory and the Fick principle by Lassen 
et al. in 1963 for the measurement of cerebral blood flow with krypton-85. Thorburn et al. used a 
similar method with krypton-85 to study the renal circulation in dogs. Ladefoged in 1966 detailed 
the derivation of the equation and its application to the measurement of renal blood flow in 
man using 133Xe, 

The !33Xe method thus depends on the rate of desaturation of the tissue with the injected 
indicator and expresses flow in millilitres of blood per gram of tissue desaturated per minute. 
The technique has been compared with other renal blood flow methods in the experimental 
animal (Ladefoged et al., 1965) and the isolated perfused kidney (Cosgrove and Evans, 1968). 
Excellent correlations were noted between the !33Xe technique and electromagnetic flowmeter 
recordings on the renal artery and direct measurements of flow from the renal vein. 

The interpretation of the xenogram is usually best made from a series of values for each 
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Fig. 1. 133Xe washout slope from a normal kidney. 
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component (F1, F2, F3) rather than from a graph, since it may not be possible to detect differences 
between curves with the naked eye. 

The technique is an index of blood flow through perfused tissue rather than of linear flow 
through large vessels. It is thus a useful measure of parenchymal perfusion. 


Material 


Clinical Study. Using the technique described, 70 kidneys were studied in 50 urological patients. 
The data obtained from these studies has been analysed in an attempt to: (1) Describe the normal 
“tenal xenogram”. (2) Compare the renal xenogram with the renal arteriogram and other studies 
in each case, and to relate the results obtained to the clinical and pathological findings. (3) 
Determine the relative merits of the renal arteriogram and the renal xenogram. (4) Conclude 
whether or not knowledge of renal blood flow was helpful in the management of the individual 
case. (5) Define those urological areas, if any, where renal xenography may be of value. 


Results 


1. The Normal 133Xe Renal Blood Flow Profile 


From a study of 25 kidneys displaying normal function and a normal arteriogram, a standard 
pattern for the renal xenogram emerged (Table—Patient T. J J: 

These features are: (a) A semi-log plot, which over 5 minutes separates readily into 2 components 
(Figs. 1 and 2). (b) A faster component (F1) accounting for more than 70% of the total counts 
with a flow value of more than 2 ml/g/min. (c) A slower component (F2) accounting for 30% or 
less, of the counts with an extremely variable value. (d) A mean blood flow (F,,) with a value 
about 80% of F1. 

In the normal kidney, it is probably correct to term the faster component cortical flow and 
the slower component medullary flow. In the normal kidney, as the mean blood flow Fn) obtained 
from the initial slope bears a constant relationship to cortical flow (Cosgrove, Evans and Raphael, 
1968), the need for curve analysis may be obviated. 


2. The Abnormal 133Xe Renal Blood Flow Profile 


In the pathological kidney many deviations from the normal pattern are seen. The washout 
slope itself may appear grossly abnormal. The semi-log plot may reveal more or fewer than the 2 
usual components. The flow values of each component may be abnormal, and the per cent dis- 
tribution of 133Xe in the compartments of the kidney may vary from the usual range. Mean 
blood flow no longer bears a constant relation to cortical flow. 


(a) Renal Mass Lesions 


Benign renal cysts have normal 133Xe renal blood flow profiles as shown in patient T. O. In 
renal carcinoma there may be an increase in blood flow, particularly in vascular tumours. 
Alteration in the compartmental distribution of xenon can occur when the renal architecture is 
grossly deranged. Frequently, however, as shown in patient I. C. the pattern is normal in every 
way. It is fair to anticipate in the presence of renal carcinoma that if the xenogram is normal, 
then the main renal vein is patent. In this patient’s case, this fact was confirmed at operation. 

Another patient, P. G., with renal cell carcinoma had a washout slope suggestive of renal vein 
occlusion in that the slope did not come down anywhere near the baseline at 6 minutes. At 
surgery the main renal vein was found to be obstructed by invading tumour. 


(b) Renal Vascular Disease 


The combination of the arteriogram with the xenogram has been most fruitful in evaluating 
cases of renal artery stenosis, renal arterio-venous fistula and renal vein thrombosis. 
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We have shown in an experimental study (unpublished) that the xenon technique cannot 
delineate areas of totally infarcted kidney, nor can it pick up branch occlusions of the renal 
vessels. However, renal ischaemia can be demonstrated in significant stenosis of the main renal 
artery. 

Patient M. C. had an ischaemic kidney due to extrinsic compression of the main renal artery 
by a retro-peritoneal tumour. There is uniform reduction in all components of renal flow. 


Table 
133Xe Renal Blood Flow Profiles in 22 Patients 











76 Isotope 
Patient Flow in ml/g/min Distribution 
Name No. Diagnosis Fo Fi F2 F3 C; € Cj Comment 
TJ; 35 Normal kidney. 55 60 18 A4 80 20 .. Normal flow profile. 
T. O. 25 Renal cyst. 30 30 033 .. 96 4 .. Normal flow profile. 
I. C. 27 Renal carcinoma. 40 54 03 T" 85 15 .. Normal flow profile. 
P.G. 5 Renal carcinoma. 30 36 026 .. 56 44 ... Parenchymal disturbance. 
Curve stays high. 
M. C. 7 Ischaemic kidney. 102 138 011 .. 76 24 ... Ischaemic flow profile. 
A.G. 22 Repaired R.A.S. 30 3:75 06 ies T] 23 ... Normal flow profile. 
J. D. 23 Hypertension. 14 20 03 tus 65 35 .. Low normal flow. ? Mild 
Abnormal scan parenchymal disturbance, 
J. D. 23 Hypertension. 30 40 05 88 12 Normal flow profile 
Normal scan. 
E.S. 24  Asymptomatic F.M.H 27 27 033 .. 93 7 .. Normal flow profile 
W.W. 45 Renal A-Y fistula. 307 50 20 022 50 40 10 Extm fast component. 
Pre-operation 
W.W. 45  A-V fistula repaired. 104 25 O14 .. 75 25 ... Normal flow profile. 
W.M. 20 Renal vein thrombosis 046 046  .. oT a. ub Slow unicomponent flow. 
Curve stays high. 
O. P. 26  Glomerulo-nephritis. 20 3:75 10 03 54 35 11 Normal flow. Parenchymal 
disturbance. 
F.S. 32 Hypertension. Chronic 15 20 O11 002 65 25 10 Low normal flow. ? Mild 
pyelonephritis. parenchymal disturbance. 
S. W. 46 Staghorn calculus. Non- 0-5 111 O05 .. 42 58 ... Marked ischaemia and 
functioning kidney. parenchymal disturbance. 
S.W. 46 “Normal kidney” 104 25 041 iss 65 35 ... Normal flow but mild 
parenchymal disturbance. 
M. B. 47 Obstructed ureter. Non- 1:5 3:0 025 .. 58 42 ... Normal flow. Moderate 
functioning kidney. parenchymal disturbance. 
M.B 47] “Normal kidney" 30 33 02 .. 82 18 .. Normal flow profile. 
M. C. 18 Renal trauma. 30 375 04 ie 75 25 Normal flow profile. 
R. T. 34  ? Transplant rejection. 067 086 004 .. 75 25 ... Ischaemic kidney. 
R.S 37 ? Transplant rejection. 25 2:5 ne i e c o. Single flow component. 
F.E 36  ? Transplant rejection. L 60 01 Ls 65 35 .. Good flow, mild 


parenchymal disturbance, 





Patient A. G., who previously had hypertension and renal artery stenosis, now has a normal 
flow profile following renal re-vascularization surgery. At the time that this study was performed 
the patient was normotensive. 

Of considerable interest are borderline cases such as patient J. D., who was investigated for 
hypertension and found to have an abnormal renal scan on the left side but a normal arteriogram. 
The contralateral kidney appeared normal in every way. The xenogram on the left showed a 
more ischaemic pattern than on the right. The level of ischaemia was the lower limit of normal. 
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Selective renal vein renin estimations were not helpful in localizing an ischaemic kidney. This 
patient will be followed to determine whether more overt ischaemia develops in the left kidney. 

In contrast, patient E. S., who was normotensive, had the arteriogram performed for other 
reasons and was found to have bilateral fibro-muscular hyperplasia (Fig. 3). The xenogram was, 
however, normal. 

These findings further confirm the well-known fact that the radiologic appearance of arterial 
narrowing is not always associated with renal ischaemia. Furthermore, renal ischaemia can exist 
in the presence of an apparently normal arteriogram. 

An unusual case (W. W.) of renal arterio-venous fistula was studied. The flow profile showed 
an extra very fast component, presumably due to the A-V shunting. The patient was normotensive. 
Conservative renal surgery was undertaken with ligation of the branch artery supplying the fistula 
with good clinical and radiological results. The xenogram returned to the normal 2 component 
pattern after operation. 
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Fig. 3. Patient E. S. A, Arteriogram showing bilateral fibromuscular hyperplasia of the renal arteries. B. Left 
xenogram showing fast (F,) and slow (F2) components; flow for each component is expressed in ml; gm/min. 


When the main renal vein is occluded, as has already been described with reference to renal 
carcinoma, the xenogram is grossly abnormal. The isotope cannot leave the kidney so the slope 
does not come down. 

W. M. was a young hypertensive male who presented with oedema, proteinuria and a history 
of right flank pain. The renal arteriogram was unremarkable. The xenogram on the right side 
was, however, most unusual, The washout slope did not fall and was furthermore not separable 
into components. This was taken to indicate renal vein occlusion and this was subsequently 
confirmed by renal venography. 


(c) Renal Parenchymal Disease—Medical 


This field has been extensively covered by other investigators (Ladefoged, 1968; Hollenberg et al., 
1968, 1969) and the present studies are confined to those cases which may have required urological 
procedures. 

A young lady (O. P.) gave a history of proteinuria and oedema and was suspected of having 
renal vein thrombosis. The pattern of the xenogram, however, was unlike that described for renal 
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vein thrombosis, as it showed 3 components—1 fast, and 2 slow ones with abnormal intrarenal 
distribution of xenon. The arteriogram and venogram were both normal and the diagnosis was 
found to be proliferative glomerulo-nephritis. 

Patient F. S. was a 49-year-old Negro female with a 5-year history of hypertension. She under- 
went renal arteriography because of an abnormal intravenous urogram and was found to have a 
small pyelonephritic left kidney, the right kidney being normal. The blood flow profile on the 
left side was only minimally abnormal—the cortical flow of 2 ml/g/min is the lower limit of normal. 
It was felt that as the kidney was not significantly ischaemic in terms of flow per gram of tissue, 
it was unlikely that the patient's hypertension would respond to nephrectomy. This proved to be 
the case as the blood pressure remained elevated after removal of the kidney. 
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Fig. 4. Patient S. W. A, Right renal arteriogram showing marked ischaemic changes. B, Right xenogram showing fast (F1) 
and slow (F2) components; flow for each component is expressed in ml/g/min. 


(d) Renal Parenchymal Disease—Surgical 


These cases are of particular interest to the urologist as a blood flow profile in the obstructed or 
calculus containing non-functioning kidney may possibly enable him to forecast whether or not 
the kidney is salvageable. 

S. W., a man of 62 with moderate elevation of the BUN and serum creatinine, had a non- 
functioning right kidney containing a branching calculus. The blood flow study of the right 
side confirmed the angiographic appearances (Fig. 4) of an ischaemic kidney—the result of long- 
standing pyelonephritis and calculus disease. At surgery the kidney was found to be unsalvageable. 
Despite normal pyelographic and angiographic appearances of the left kidney, the flow profile 
displayed a slightly abnormal distribution pattern of xenon. This may be related to the elevated 
BUN, and it is possible that the xenogram can detect early evidence of renal parenchymal disease. 

Patient M. B. developed unilateral ureteral obstruction with loss of renal function following 
uretero-ileo-cutaneostomy. There was radiologic evidence of complete ureteral obstruction and 
non-function of the left kidney for more than 6 months. The xenogram, however, displayed a 
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good flow profile on the affected side. At surgery, the kidney was found to have healthy paren- 
chyma and was conserved. One week following ureteral disobliteration, the kidney resumed 
excretion of contrast. In this case, the xenogram proved helpful in predicting recovery of function 
in a non-functioning kidney. 


(e) Renal Trauma 


There is much controversy among urologists on the subject of whether or not to operate to 
attempt to salvage part of a traumatised kidney, and if so, when? (Scott, Carlton and Goldman, 
1969; Morrow and Mendez, 1970). The renal xenogram may be of value in this situation in 
describing the vasculature and hence the viability of the damaged kidney. 

A young man (M. C.) suffered blunt trauma to the left kidney. Intravenous urography demon- 
strated non-function of the lower pole of the kidney and extravasation of contrast outside the 
kidney. In spite of conservative management for 2 weeks, his clinical condition did not stabilise 
and haematuria and flank pain persisted. Renal xenography demonstrated a normal flow profile, 
indicating that the upper pole of the kidney was worth salvaging. This was confirmed by an 
arteriogram. The patient underwent successful lower pole partial nephrectomy and made an 
excellent recovery. In this instance, the xenogram did no more than confirm the arteriographic 
findings. 


(f) Renal Transplant Rejection 


As it is generally believed that the early phase of the rejection phenomenon entails a vascular 
process, it seemed logical to determine how effective the renal xenogram is in the difficult process 
of evaluating possible rejection in kidney transplant patients. Lewis et al. (1967) have done 
studies which indicate that the 133Xe technique can be useful in diagnosing early rejection. 

Three patients suspected on clinical grounds of rejecting transplants that had been functioning 
for more than 3 years were studied. 

In patient R. T., the renal arteriogram showed normal large and small vessels to the kidney. 
The 133Xe blood flow profile was abnormal, with a markedly ischaemic pattern. The patient 
progressively deteriorated and rapidly rejected the kidney. 

The second patient (R. S.) had problems with his renal transplant ever since its insertion. He 
was admitted for investigation of sudden deterioration in renal function. The arteriogram showed 
appearances similar to the first case—rather non-specific. The renal xenogram was abnormal, 
in that the slope could not be broken down into components (Fig. 5). However, there was no 
gross ischaemia. The patient slowly deteriorated and 3 months later required dialysis because of 
rejection. Perhaps in the second case the rejection process was picked up early—before ischaemia 
became a feature. In both cases there were marked changes in the xenogram without corresponding 
arteriographic changes. 

The third renal transplant case, F. S., was admitted for evaluation of general malaise, fever 
and impaired renal function. In this patient the arteriogram looked abnormal with spastic large 
branches and possible small vessel disease peripherally. The renal xenogram in this patient was 
virtually normal (Fig. 6). The diagnosis in this strange case turned out to be toxoplasmosis. The 
patient did not reject the kidney and both she and her kidney are doing well 2 years after the 
episode. 

It appears from this limited study of late rejection that the 133Xe renal blood flow profile is 
of value in confirmation of the diagnosis. It is suggested that true rejection must be unusual in 
the presence of a normal renal xenogram. 


Discussion 


The renal xenogram has not by itself saved any lives. However, the technique has not caused 
any morbidity or adverse effects in the 50 patients studied in this series. Only those patients who 
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Fig. 5. Patient F. E. A, Arteriogram of renal transplant suspected of undergoing late rejection. B, Xenography 
of the transplant showing an essentially normal pattern. Flow for fast (Fi) and slow (F>) components expressed 
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Fig. 6. Patient R. S. A, Arteriogram of renal transplant suspected of undergoing late rejection. B. 
Xenogram of the transplant showing that the slope is mono-exponential (and therefore abnormal for 
the kidney). 
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were in any event undergoing renal arteriography were investigated. The xenogram adds about 
10 minutes to the procedure but the risk to the patient is no greater than that of selective renal 
arteriography alone. The radiation hazard due to the injection of 500 „Ci of 133Xe is negligible. 

In most categories of renal pathology discussed it has been felt that the 133Xe renal blood 
flow studies provided useful information that was of clinical value in managing the individual 
cases. In certain areas the method was deficient. It cannot demonstrate occlusion of a branch 
of the renal artery, nor can it help in distinguishing renal tumours from benign cysts. 

On the other hand, in some settings it may provide more information than the arteriogram 
alone—such as in the quantitation of renal ischaemia, in the diagnosis of renal vein thrombosis, 
in the prediction of recovery of renal function following relief of obstruction and in the evaluation 
of possible renal transplant rejection. 

The 133Xe renal blood flow profile is envisaged as a study which will complement the arterio- 
gram and thereby provide a more dynamic representation of the renal circulation. If further 
experience confirms our observations it is anticipated that the xenogram could become an integral 
part of the renal arteriogram. ' 


Summary 


The features of the 133Xe renal blood flow profile in the normal kidney have been described. 
It is suggested that the xenogram may be particularly useful in: 


1. The assessment of renal trauma cases. 

2. The evaluation of the non-functioning kidney. 

3. The preoperative definition of renal vein thrombosis in renal carcinoma cases. 
4. The quantitation of renal ischaemia. 

5. The diagnosis of transplant rejection. 


The technique is recommended for the evaluation of difficult diagnosis renal problems in the 
hope that it may shed some light and in the knowledge that it will do no harm. 
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Divided Renal Function Studies in Hypertension 


BENT E. JAKOBSEN 
Department of Urology K, Arhus Kommunehospital, Arhus, Denmark 


Renal artery stenosis does not always lead to hypertension; nor does the combination of renal 
artery stenosis and hypertension invariably imply that the hypertension is caused by a demonstrated 
arterial stenosis. 

In spite of the development of a large number of diagnostic methods and intensive renophysio- 
logical studies during the Jast 20 years, it has not so far been possible to set up criteria which 
ensure absolutely satisfactory results of surgical treatment of renal hypertension. f 

Divided renal function studies have been widely used, especially by American and British 
investigators (Howard, Connor and Thomas, 1956; Connor et al., 1960; Rapoport, 1960; Stamey, 
1961). The value of such studies in the assessment of renal hypertension has been the subject 
of much discussion (Stewart et al., 1965; Gammelgaard et al., 1967; O’Conor and Simon, 1970). 


Patients and Methods 


In the Department of Urology K, Arhus Kommunehospital, we have undertaken divided renal 
function studies in a group of patients with hypertension referred to us from the Departments of 
Internal Medicine C and Cardiology of our hospital. 

These patients have been followed up in order to disclose to what extent it is possible, on the’ 
basis of these functional studies, to predict the result of surgical treatment of renal hypertension. 

Table I shows the sex and age distribution of the series, which consisted of 82 patients—33 men 
and 49 women. As renal function studies were principally performed on patients in whom it 
was considered likely that surgical intervention would be beneficial, most of them were relatively 
young. 

In all cases we used general anaesthesia with halothane, which interferes only slightly with 
renal function. One hour before the induction of anaesthesia, the patient was given an intravenous 
infusion of 1,000 ml of 5% glucose. Then polyethylene catheters were passed up the ureters, 
Nos. 5 to 8 being used according to the size of the ureteral orifice. The catheters were passed 
about 10 cm up the ureters, after which an indwelling bladder catheter, to which the ureteral 
catheters were fixed, was inserted. Urine was then collected from both ureters and from the bladder. 

The bladder catheter was inserted in order to reveal any leakage around the ureteral catheters. 
Only in 8 patients, i.e. about 10% of the cases, did such leakage occur, and it was seen only 
during the last or second last 10-minute periods when the urinary output was considerable. 

After the insertion of the catheters an intravenous injection of 80 mg para-aminohippuric acid 
(PAH) was given, followed by the infusion of a solution consisting of 1,000 ml of 5% glucose, 
240 mg PAH and 40 g urea. 

The position of the ureteral catheters was not checked radiographically, but the urinary flow 
from them was closely observed. As long as there was a rhythmic emission of urine in ample 
amounts and the bladder catheter did not yield any urine the collection was regarded as satis- 
factory. 

The anaesthesia was terminated immediately after the insertion of the catheters, and urine was 
then collected in 4 to 6 periods each of 10 minutes. 
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The volumes of urine excreted were measured; quantitative determinations of the urinary levels 
of sodium, creatinine and PAH were made, and the serum levels of creatinine and PAH were 
determined repeatedly. 


Complications 


It has been reported that complications of divided renal function studies are both fairly frequent 
and relatively severe. Table II shows the complications encountered in our series. Only in 2 cases 








Table 1 Table II 

Sex and Age Distribution of 82 Complications of Divided Renal 

Patients with Renal Hyperten- Function Studies in 82 Patients 

sion subjected to Divided Renal 

Function Studies Incidence 

b EC a c a 5 mA 

Age in Years Men Women Complication No. yA 
«30 3 11 Anuria 1 1 
31-40 3 13 Hypertensive crisis 1 1 
41-50 7 11 Flank pain 3 4 
51-60 15 10 Slight fever 1 1 
61-70 5 3 Haematuria 14 17 
<70 0 1 Dysuria 2 3 

Total 33 49 Total n 27 

Table III 


Positive Test in a 63-year-old Man with 
Hypertension (230/120 mm Hg) of 2 
Years’ Duration, a small Right Kidney 
and Stenosis of the Right Renal Artery 





Left Right 
Urinary flow, mI/10 min 99 2 
Urinary sodium, mEq/l 80 75 
Urinary creatinine, mg 94 17 69 
Urinary PAH, mg % 21 74 
i 95 6 
PAB cleerance 180 9 


did severe complications occur. In 1, anuria developed 24 hours after the test. Ureteral catheters 
were inserted on both sides. After the removal of blood clots from the ureters by irrigation renal 
function was re-established. In the second case, a rise of blood-pressure occurred after the renal 
function test. The patient became drowsy, but after treatment with anti-hypertensive drugs the 
crisis was completely overcome. 

Other complications were flank pain in a few cases, macroscopic haematuria in 14, and 2 
patients suffered from dysuria for a few days after the test. 
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Results 


According to the results obtained the patients may be divided into 3 groups: 


1. Patients with a positive test, of which an example is given in Table III. The characteristic 
- features are a small urinary flow, a relatively low urinary sodium level, and considerable concen- 
trations of creatinine and PAH in the urine on the affected side. The concentrations of creatinine 
and PAH were so pronounced that the clearances were only slightly reduced. According to 
Howard’s and Stamey’s investigations, this is the typical response in patients with hypertension 
caused by renal artery stenosis. The physiological explanation is thought to be that the reabsorp- 
tion of water by the affected kidney is increased, with a resultant concentration of creatinine and 
PAH. 

Of the 82 patients studied, 25 belonged to this group. 

2. In this group the test was negative. The urinary flows were equal on both sides, and so were 
the concentrations of creatinine and PAH in the urine. An example of this is shown in Table IV. 








Table IV Table V 
Negative Test in a 47-year-old Man Negative Test in a 61-year-old Woman 
with Hypertension (180/120 mm Hg) of with Hypertension (140/110 mm Hg) 
4 Years’ Duration, Normal Urography of 7 Years’ Duration, a Small Right 
and Slight Stenosis of the Right Renal Kidney and Stenosis of the Right Renal 
Artery. Serum Creatinine 1-7 mg. Artery 
Left Right Left Right 

Urinary flow, ml/10 min 133 146 Urinary flow, ml/10 min 51 11 
Urinary sodium, mEq/l 20 15 Urinary sodium, mEg/l 58 47 
Urinary creatinine, mg % 4 5 Urinary creatinine, mg % 12 10 
Uripary PAH, mg % 11 12 Urinary PAH, mg 75 42 49 

30 41 47 8 
PAH cleerance 134 159 PAH clearance 239 51 


In the patient concerned, angiography had revealed stenosis of the renal artery on the right side, 
but the bilateral function test showed a negative pattern. The clearance was somewhat diminished 
on both sides, even more on the side where there were no signs of stenosis. 

Of the 82 patients studied, 33 were in this group, including 6 (18%) with over-all impairment 
of renal function. 

3. The third group, in which the test according to Howard's and Stamey’s reports should also 
be regarded as negative, showed a functional pattern like that seen in group 2, without concen- 
tration of creatinine or PAH on the affected side. This is exemplified in Table V. The patient 
here had stenosis of the artery of the right kidney, which was very small. On the right side, the 
urinary flow was markedly reduced, and so were the creatinine and PAH clearances. 

This pattern was observed in 24 patients, including 10 (40%) with distinct over-all renal 
impairment. 

Evaluation of the Results 


The value of divided renal function studies can be assessed only in the 25 patients who were 

afterwards subjected to arterial reconstruction (11 cases) or unilateral nephrectomy (14 cases). 
The indication for surgery was based on the clinical state of the patient, the degree of hyper- 

tension, the I. V.P. and the arteriographic findings. The divided renal function studies were carried 
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Table VI 
Survey of the Results of Operation in 15 Patients with Positive Tests 
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Urinary Flow Urinary Creatinine 
Patient ml/10 min Creatininemg % PAH mg % Clearance 
No. Lesion m MÀ mm m 
Lt. Rt. Lt. Rt. Lt. Rt. Lt. Rt. 
33 Stenosis of left renal artery 0 18 ise 39 Hd. 34 RO 47 
36 Stenosis of right renal artery 83 7 18 128 is es us i 
38 Stenosis of right renal artery 201 0 6 s 127 us 114 x 
69 Stenoals of right renal artery 61 18 11 22 25 57 58 32 
A 
n 4 Pheoc right renal artery 9 å 4 1. D 3 46 7 8 
77 Occlusion of right renal artery and aorta 24 1 7 120 18 58 12 8 
82 Stenosis of left renal artery 12 129 12 6 41 20 12 61 
85 Stenosis of right renal artery 20 11 13 34 33 71 22 32 
1 Stenoais of right renal artery 170 11 6 96 9 99 82 42 
B484 Stenosis of left renal artery 8 37 89 32 103 35 49 84 
86 Stenosis of right renal artery 99 2 ; 17 69 21 74 95 6 
15 Slender right renal artery 225 3 4 10 13 66 
_ | 32 Stenosis of right renal artery 73 1 11 a m aA 62 ao 
C Stenosis of right renal artery 
| 74 Stenosis of left 1 193 21 3 7 10 24 59 14 
83 Stenosis of right renal artery 236 113 2 3 8 12 57 47 
Groups A, B, Cee text 
Table VII 
Survey of the Results of Operation in 10 Patients with Negative Tests 
Urinary Flow Urinary PAH Creatinine 
ml/10 min Creatininemg % Clearance Clearance 
Patient —_——r —_—_— a ——_ 
No. Lesion Lt. Rt. Lt. Rt. Lt, Rt. Lt. Rt. 
2 Stenosis of right renal artery 64. 32 20 13 30 15 66 18 
61 Stenosis of right renal artery 51 11 13 10 42 49 47 8 
D+ 67 Right hydronephrosis 38 13 26 32 67 49 82 36 
|76 Stenosis of left renal artery 21 24 10 4 44 17 35 13 
Left hydronephroeis 
E 68 (s Jor left 1 2 75 8 19 8 41 1 TI 
30 Stenosis of both renal arteries 27 33 19 11 31 17 43 20 
56 Stenosis of left renal artery 12 15 44 44 95 98 46 55 
pl” arane it pie LAN 2 6 10 102 29 m 3 5 
e Stenosis of right renal artery 167 25 5 5 2 d 6 9 
64 Tumour of right kidney 120 66 5 5 36 19 





Groups D, E, F—see text 
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PAH 
Clearance Observation Blood-pressure Level 
ao Period r — —À 
Lt. Rt. Operation in Years Preop. Postop. 
64 Left nephrectomy 4 210/110 160/100 
A m Transplantation of right renal artery 2 180/110 145/100 
266 e Right nephrectomy 2 220/120 130/80 
By-pass operation of right renal artery 
143 79 Later right nephrectomy 2 180/110 130/80 
242 19 Right nephrectomy + adrenalectomy 2 200/120 140/80 
36 6 Right nephrectomy + transplantation of the aorta 3 230/150 170/100 
32 186 Left splenorenal anastomosis X 220/115 140/90 
62 86 Transplantation of right renal artery 2 180/120 150/90 
252 166 Thrombendarterectomy of right renal artery 2 235/125 170/110 
159 256 Plastic operation of left renal artery (vein patch) 2 210/130 180/110 
180 9 Right nephrectomy 2X 230/120 180/110 
177 sse Left nephrectomy 3 215/115 210/110 
a 2 Right nephrectomy 3 210/105 210/110 
188 46 Right nephrectomy 4 200/100 180/100- 
290 235 Transplantation of right renal artery 4 240/150 200/120 
a 
a eS 
PAH 
Clearance Observation Blood-pressure Level 
` cate Period r — — 
Lt. Rt. Operation in Years Preop Postop 
153 37 Right nephrectomy 5 225/130 150/80 
239 51 Right nephrectomy 4 240/110 140/80 
270 75 Right nephrectomy 4 210/110 140/90 
116 42 Left splenorenal anastomosis 2 230/110 150/100 
1 253 Left nephrectomy 3 230/140 160/110 
139 90 Plastic operation of both renal arteries 0 230/130 Died in relation to 
operation 
104 123 Left splenorenal anastomosis 4 230/125 230/130 
123 178 Right nephrectomy i 210/120 ^ 210/110 
274 52 Plastic operation of right renal artery 5 215/105 200/120 (occlusion 


of renal artery) 
Right nephrectomy 1 220/120 200/120 


87 
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out along with the other examinations for the purpose of a later evaluation of the test and were 
not used for selection of the candidates for surgery. 

A brief account of the results of operation obtained in patients with (1) positive and (2) negative 
tests, respectively, is given below. 

Table VI shows the results of operation in patients with positive renal function tests divided 
into 3 groups. The first group (A) comprises 8 patients in whom a definite improvement in the 
blood-pressure status occurred postoperatively. The second group (B) consisting of 3 patients 
showed some postoperative improvement, while the last 4 patients (C) did not benefit from the 
operation. 

Thus, an improvement in the blood-pressure status was obtained in 10 out of 15 patients with 
positive tests, ie., 73%, 

Table VII is a survey of the results of operation in the 10 patients with negative tests, also 
divided into 3 groups. The first group (D) comprises 4 patients who showed a definite improve- 
ment in hypertension; the second group (E) consists of only 1 patient who did derive some benefit 
from the operation; in the third group (F) of 5 patients surgical treatment did not reduce the 
blood-pressure level. This third group includes 1 patient who died in the early postoperative 
period; she was a 42-year-old woman with fibromuscular hyperplasia of both renal arteries. 

Improvement in the blood-pressure status was thus obtained in 5 out of 10 patients with 
negative tests, i.e., 5097. 


Discussion 


The results show that divided renal function studies—at least with the technique employed in this 
study—do not provide an unequivocal answer to the question whether the hypertension is caused 
by renovascular changes. 

In the patients with positive tests, surgical treatment led to improvement in 73 % of the cases. 
However, improvement was also obtained in patients with negative tests, although with a slightly 
lower frequency, viz. 5077. A statistical comparison of the results in the 2 groups did not reveal 
any significant difference. 

The causal relation between hypertension and renovascular changes is presumably so complex 
that it cannot be disclosed by divided renal function studies. The condition of the “unaffected” 
kidney must obviously play an important role. It might therefore be suspected that the results of 
surgical treatment (nephrectomy or arterial reconstruction) would be poorer if the over-all renal 
function was reduced indicating functional impairment also of the “unaffected” kidney. How- 
ever, an analysis of the 25 patients who underwent operation with special reference to this problem 
did not confirm such a suspicion. The results obtained were just as good in the cases where the 
"unaffected" kidney showed impaired function as in those where the clearance was perfectly 
normal. 

It is therefore not reasonable to use divided renal function studies as a screening procedure 
since the risks involved in renography and excretory urography are far less. 

However, the test must be recommended in cases in which nephrectomy is contemplated. 
Creatinine clearance levels in the present series revealed impaired function of the “unaffected” 
kidney in many cases—~a fact which, although it does not definitively contra-indicate nephrectomy, 
should presumably lead to further reluctance in its use. 


Conclusions 


Divided renal function studies in patients with renal hypertension have been widely used in the 
selection of patients for surgical treatment. However, the results obtained in this study did not 
provide a definite answer to the question whether improvement in hypertension can be obtained 
by surgical intervention. 
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Divided renal function studies are associated with a relatively high frequency of complications. 
Although most of these complications are not severe, the procedure cannot be recommended as a 
screening test. 

On the other hand, its use must be advised in cases of renal hypertension in which nephrectomy 
is contemplated, as it may reveal incipient functional impairment of the “unaffected” kidney. 


Summary 


Divided renal function studies were performed in 82 patients with hypertension and renal artery 
stenosis. 

The results were divided into 3 groups: (1) Positive tests with reduced urinary flow and increased 
creatinine and PAH concentrations in the urine on the affected side. (2) Negative tests with urinary 
flow and creatinine and PAH concentrations in the urine equal on both sides. (3) Negative tests 
with markedly reduced urinary flow on one side, but with equal creatinine and PAH concentra- 
tions on both sides. 

Of the 82 patients, 25 were subjected to nephrectomy or arterial reconstruction. In the latter, 
the test had been positive in 15 and negative in 10. Postoperative improvement in the hypertension 
was almost equally frequent in the 2 groups. 


The analyses of the urine samples were performed in the Department of Clinical Chemistry, Arhus Kommune- 
hospital. 
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Neonatal Renal Tumours 


CLARE HILTON and JEAN W. KEELING 


Department of Morbid Anatomy, Institute of Child Health and Hospital for Sick Children, Great Ormond Street, ‘ 
London, WCI 


It has long been recognised that renal tumours discovered in the first year of life carry a better 
prognosis and therefore perhaps differ from those diagnosed in older children. Jacobi (1886) and 
Paul (1886) described renal masses in foetuses and neonates, the nature of which has since been 





Table 
eee 
Mitotic Rate of 
Age at Birth Blood Tumour as 
Presen- Weight Kidney Intravenous Urea Mitoses/100 High 
Case tation Sex kg Affected Pyelogram m mg% Therapy Therapy Power Fields 
1 1Day F 3-2 Right Right-alded renal 15 Right Died at 18 days 3 
tumour nephrectomy 
actinomycin D 
2 IDay F 346 Right Right kidney dis- 57 Right Alive and well 13 
placed downwards nephrectomy after 2 years 
by tumour 
3 3Days M 255 Right Rught renal enlarge- 35 Right Alive and well 2 
ment with displace- nephrectomy after 34 years 
ment of upper 
4 6Days M 1:64 Right Lateral and down- 24 Right Alive and well 35 
ward displacement nephrectomy after 7 years 
of right kidney 
5 7Days M 315 Right Right renal enlarge- 34 Right Alive and well 13 
ment with loss of nephrectomy after 74 years 
calyceal outline of 
lower 4 
6 7Days F 250 Right Right-sided displace- 20 Right Alive and well 19 
ment and distortion nephrectomy after 5 years 
of upper calyces 
7 3Day M 425 Right Lateral displacement 18 Right Died at 9 days 32 
of right renal pelvis nephrectomy peritonitis 


in debate. Kay and others (1966) regarded them as hamartomata, whereas Bolande and others 
(1967) considered them to be a well differentiated variety of nephroblastoma. Favara and his 
colleagues (1968), although confident the changes were not those of typical Wilms’ tumour, could 
not decide whether they represented benign leiomyomata or hamartomata. The vigorous treat- 
ment by radiotherapy and chemotherapy, currently associated with surgery in the management of 
nephroblastoma carries an appreciable morbidity. It would seem desirable that these cases of 
renal abnormalities in infancy should be treated along more conservative lines than growths 
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occurring in older patients, provided such treatment can be shown to be effective (Kay et al., 
1966; Bolande et al., 1967). 

This paper describes 7 cases of renal growths in neonates, considers their nature and discusses 
their management. 


Cases 


The clinical details, management and outcome of the 7 patients are summarised in the table. All 
presented with a right sided abdominal mass found on routine examination and all, with the 
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Fig. 1. Case 3. Tumour is clearly seen through the renal capsule; whorled pattern on cut surface. 


exception of Case 1, whose development has been associated with hydramnios, were the products 
of normal pregnancy. 

All were treated by nephrectomy and Case | died of uraemia attributed to actinomycin D 
therapy. Case 7 died of postoperative complications. Postmortem showed no extension of the 
disease beyond the kidney in either case. The remaining 5 children are alive and well at periods 
ranging from 2 to 7} years 


Pathological Findings 


All kidneys examined were grossly and histologically similar. The renal outline was distorted bya 
mass, of which the largest diameter was 5 cm and whose surface was covered by renal capsule 
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(Fig. 1). Multiple blocks from each tumour were stained with haematoxylin and eosin, Masson’s 
trichrome, Van Gieson’s mixture, phototungstic acid haematoxylin and Gordon and Sweet's 
reticulin stains. 

The tumour is composed of interlacing bands of closely packed elongated cells with eosino- 
philic cytoplasm. The nuclei are elongated with rounded ends, vesicular and monomorphic. 
Collagenous and smooth muscle elements are present throughout the tumour. Foci of mature 
glomeruli and tubules are scattered through the tumour (Fig. 2). Nodules of cartilage are seen in 
some tumours and all show dilated tubules beneath the renal capsule. There is no invasion of 
capsule, ureter, renal vessels or lymphatics by tumour. The junction with the kidney is irregular 





Fig. 2. Case 6. Immature glomerulus and tubules with- Fig. 3. Case 5. Bands of tumour cells extend between normal 
in the tumour. Haematoxylin and eosin. = 100. nephrons. A few tubules are dilated. Haematoxylin and cosin. 
10. 


as bands of kidney and tumour interdigitate and merge imperceptibly with no intervening capsule 
(Fig. 3). Tubular dilatation is seen in the uninvolved portion of the kidney. 
Large variations of mitotic activity were observed between the growths. 


Comment 


Renal neoplasms in children are currently treated by a combination of surgery, radiotherapy and 
chemotherapy. Radiotherapy in childhood may result in growth impairment (Dawson 1968) and 
chemotherapeutic agents appear to be particularly toxic in the neonatal period (Kay et al., 1966; 
Wigger, 1969). It is most desirable that these methods of treatment should not be used un- 
necessarily. 

Nephroblastoma is uncommon under the age of 1 year (Klapproth, 1959: Hilton and Keeling, 
1970). Renal growths seen in stillbirths and neonates are unlike those found in older children; 
those cases with adequate histological descriptions stress the appearance of intertwining bundles 
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of spindle cells with scattered groups of tubules between the bundles (Jacobi, 1886; Paul, 1886; 
Semb, 1894; Kastner, 1921). Paul (1886) remarked that the groups of tubules were immature, not 
neoplastic and Kastner (1921) described islands of normal tubules and glomeruli lying within the 
tumour. Adjacent groups of tubules may be lined by a single layer of cuboidal or columnar cells, 
unlike those of nephroblastoma which are lined by several layers of tall hyperchromatic cells. 
In nephroblastoma, mesenchymal tissues may predominate, but uniformity of structure is most 
uncommon. The loose, basophilic embryonic mesenchyme which is almost invariably present is 
absent in the neonatal tumour. A capsule is usually apparent in nephroblastoma but the limits of 
neonatal tumours are indefinite and blend imperceptibly with surrounding kidney (Zuckerman 
et al., 1947). Kay et al. (1966) describe the transition between kidney and tumour as gradual and 
irregular. 

General agreement has not been reached regarding the nature of those changes found in 
infancy. Wigger (1969) describes 5 cases in neonates and separates them from nephroblastoma, 
as do Richmond and Dougall (1970) and Waisman and Cooper (1970) by their clinical course 
and histological features. Wright (1970) however, describes a well differentiated Wilms' tumour in 
a neonate and Beckwith (1970) who has seen frank Wilms’ tumours showing identical histology 
to that described in neonates, regards this as evidence that these are nephroblastoma. 

Our cases, which presented a characteristic histological appearance, were treated by surgery 
alone, after the death of Case | which was attributed to actinomycin D. Their favourable subse- 
quent progress suggests that they were not typical nephroblastomata, which, it is well known, 
generally fare badly unless surgery is associated with radiotherapy and chemotherapy. We believe 
that a group of cases occurring in the neonatal period are hamartomatous rather than malignant 
and can be distinguished histologically from nephroblastomata. 

The separation of this group of tumours is not merely of academic interest, but also of practical 
importance as they should be managed by surgery alone; added treatment by irradiation and 
chemotherapy is irrelevant and potentially destructive. 


Summary 


Seven cases of neonatal renal tumours are described and their histological differences to those of 
nephroblastoma are discussed. 

From these and their favourable prognosis, they are considered hamartomatous and emphasis is 
laid on their management by surgery alone. 


We would like to thank Professor A. E. Claireaux and Mr D. Innes Williams for their helpful criticism of this 
paper and the Photographic Department of the Hospital for Sick Children for Figure 1. 
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Sodium Excretion after Relief of Urinary Tract 
Obstruction in Children 


S. GHAZALI and T. M. BARRATT 
Departments of Paediatric Surgery and Immunology, Institute of Child Health, London 


The disturbance of renal physiology consequent upon urinary tract obstruction is incompletely 
understood. Furthermore, the results of relief of urinary tract obstruction appear capricious, for 
on some occasions a substantial rapid improvement in glomerular filtration rate occurs, but in 
others there is no improvement in renal function. 

It is well-established that the usual renal response to surgical stress is a reduced excretion of 
salt and water (Le Quesne, 1957; Wilkinson, 1969). These principles are the basis of recommenda- 
tions for restricted intakes of salt and water during the postoperative period. Sometimes, however, 
after relief of urinary tract obstruction there is a substantial increase in urinary sodium excretion 
(Bricker et al., 1957) which may result in extracellular fluid volume depletion unless losses are 
replaced. The occurrence of such postobstructive natriuresis is unpredictable, and its significance 
in terms of renal function is uncertain. 

In & previous study of renal function in children with urinary tract obstruction (Barratt and 
Chantler, 1970) it was found that after relief of obstruction, glomerular filtration rate (GFR) 
increased most in those children in whom, before operation, the ability to dilute the urine in 
response to water loading was restricted. This finding was interpreted as indicating reabsorption 
of an increased proportion of the filtered sodium and water by the proximal tubule in patients 
with a partially reversible depression of GFR, and it was postulated that there was reduced GFR 
per nephron with increased fractional proximal reabsorption of filtrate attributable to hydro- 
dynamic factors. Similar conclusions have been drawn from animal experiments (Suki et al., 
1966). It seems possible, therefore, that successful relief of the urinary obstruction results in more 
filtrate reaching a tubular system in which back pressure no longer favours the reabsorption of 
sodium and water. We have examined this hypothesis in children with obstructive nephropathy 
by measuring GFR and urinary sodium excretion before and after relief of urinary obstruction. 


Patients and Methods 


50 children with urinary tract obstruction aged from 2 months to 11 years were studied. The 
diagnosis of urinary tract obstruction was based on clinical grounds and radiological evidence of 
dilatation of the urinary system. Some children had congenital and others acquired obstructive 
lesions; in some the obstruction was unilateral and in others bilateral. As a general principle, 
the guide-lines of Wilkinson (1969) were followed in the administration of salt and water during 
the postoperative period, but a systematic policy of intravenous fluid therapy was not observed, 
and intravenous infusion was discontinued in nearly all within 48 hours of operation. 

The urine sodium concentration (Una) was estimated by emission spectrophotometry on 24- 
hour urine specimens collected on the day before operation and on the first 3 postoperative days. 
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Results have been expressed per kg body weight. The increment in urine sodium excretion rate 
(AUy,V) has been calculated as a percentage of the preoperative level: 


Postop Una V — Preop Uy, V 


AUV sin T IL 100. 
li Preop Uy, V ‘ 


In 18 of these patients, in whom the obstruction was infravesical, bilateral or affecting a solitary 
functioning kidney (Table I), the GFR was measured before and | week after successful relief 
of urinary tract obstruction. Only 5 of these patients received intravenous infusions, which were 
discontinued within 36 hours of operation in all cases. 


Table I 
Preoperative and postoperative urinary sodium excretion and GFR in children with obstructive 
nephropathy. 
BENE d 
Preoperative Postoperative 
M TNR "— e qm vel eiat unidad — 
U wa V 
GFR Una¥ GFR Day 1 
Age (ml/min/ (mEq/kg/ (ml/min/ (mEq/kg/ AUx,V AGFR 
Patient (years) Obstructive Lesion 1:73 m2 SA) 24h) 1-73 m? SA) 24h) % n 
T. J. 2 Ureterocele 89.9 3-0 75:3 0-9 — 70 —16 
M.R. 5 Urethral valves 131-9 24 117-4 19 —21 —]HH 
N, D. 6 Neurogenic bladder 329 2-7 3l 22 — 19 -5 
M.S. 2/52 Dysplastic urinary tract 217 08 21-6 13 + 50 +0 
with obstructed ureters 
P.L 5 Urethral valves 759 39 80:2 43 +10 +6 
R.L 3/12 Urethral valves 83-0 2-8 90-0 3-7 +32 +8 
S. B. 3/12 Bilateral pelvi-ureteric 811 Li 89-0 2:9 +164 +10 
junction obstruction 
S. O. 6 Solitary obstructed 79 0-5 88 0:4 — 20 +10 
pelvic kidney 
C.I 8 Bilateral primary 120-3 30 132-9 33 +10 +10 
mega-ureter 
J. D. > Neurogenic bladder 17-6 32 19-8 5:9 +84 413 
K.S. 10 Bilateral single ectopic 731 1-7 85-1 09 —45 +16 
ureters 
A. R. 10 Bilateral primary 44-5 40 34-1 5-6 +40 +22 
mega-ureter 
J.H. 8 Bilateral primary 675 04 831 0-8 — 100 +23 
mega-ureter 
J. R. 3/12 Urethral valves 62:8 0-8 78:3 24 +163 +25 
D. M. 4 Urethral valves 108-7 24 140-2 32 +33 +29 
S. O. 6 Bilateral primary 36.9 2:6 48:3 1-4 -—46 +31 
mega-ureter 
A.W. 2 Horse-shoe kidney with 38-9 1-5 65-0 36 +40 +67 
bilateral pelvi-ureteric 
junction obstruction 
T. G. {i Solitary obstructed 28:4 1-9 532 44 +132 +87 


kidney 


t i 


GFR was estimated from the plasma clearance or 5!Cr-EDTA (Chantler and Barratt, 1972), 
corrected to 1-73 m? surface area (SA) using the formula of Dubois and Dubois (1916), and the 
increment (AGFR) calculated: 
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Postop GFR — Preop GFR 
Preop GFR 


The coefficient of variation of replicate estimates of GFR in the same individual by this technique 
is 3-5%, and therefore values for AGFR in excess of 11 ?; represent a significant change. 


AGFR = x 100. 





Resalts 


Preoperative urinary sodium excretion was 1-90 + 0:98 mEq/kg body weight/24 hours, and on the 
first 3 postoperative days was 2-64 t 1-47, 1-99 1-07 and 1-64: 1:09 mEq/kg body weight/24 
hours (mean + SD) (Table IT). 

The changes in mean urine sodium excretion from preoperative levels were not significant, 
although the sodium excretion on the first postoperative day exceeded the preoperative level in 
39 of the 50 cases and AU, V was 59 t 1177 (SEM, n = 50); on the second postoperative day 
it was 48 +26% (SEM, n = 50) and on the third postoperative day 27 +26% (SEM. n = 46). 


Table II 


Urine sodium excretion and the percentage increase 
(AU,, V) after relief of obstructive nephropathy. 
AUY on day 1 is significantly greater than zero. 


Urinary Sodium 

Excretion 

(mEq/kg/24 h) AUmV % 

mean+SD mean + SEM 
Preoperative 1:90: 0-98 sis 
Postoperative, Day 1 2:644 1-47 5911 
Postoperative, Day 2 . 1-99 + 1-07 48 +26 
Postoperative, Day 3 1:64 1-09 27126 


AUy,V on the first postoperative day was significantly (P «0-05) greater than zero, but the 
differences on the second and third days were not significant. 

The urinary sodium excretion before operation and on the first postoperative day, and the 
GFR before and 1 week after surgery in the 18 selected cases are given in Table I. 

All of the 12 patients in whom the urinary sodium excretion was greater on the first post- 
operative day than preoperatively were found to have an increase of GFR at 1 week, in contrast 
to only 3 of the 6 patients in whom postoperative urine sodium was less than the preoperative 
level (P «0-05; exact test (Finney et al., 1963) (Fig. 1). There was a significant positive correlation 
between AGFR and AUV (Spearman rank-correlation coefficient = 0-45;0-05 > P 0:01; 
Hayslett, 1971). 


Discussion 


The data indicate that the urine sodium excretion on the first postoperative day frequently 
exceeds preoperative levels in children undergoing relief of urinary tract obstruction. There is a 
correlation between the increment in sodium excretion on the first postoperative day and the 
increase in GFR at the end of the first postoperative week. The observations reported are com- 
patible with the hypothesis that rapidly reversible impairment of renal function is characterised 
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by enhanced proximal reabsorption of sodium and water with a tendency to natriuresis when the 
obstruction is relieved. Such a functional disturbance would also account for the characteristic 
density of the obstructive pattern of the nephrogram, which is determined in part by the extent 
of proximal tubular reabsorption of sodium and water (Sherwood, 1971). 

An alternative explanation of the data, however, is that those patients who have received more 
saline during the postoperative period, and hence excreted more sodium in the urine, have as a 
consequence an improved GFR at 1 week. The data are not available to refute this possibility, 
but as only 5 of the patients had intravenous infusions, and they for less than 36 hours, the 
explanation seems improbable. 


+100 
+80 
+60 


AGR% 
+40 





-80 -4) 0 +40 +8 +120 +160 +200 
AUpaV * 


1. The correlation between increments in unnary sodium excretion 
(AUna V) and glomerular filtration rate (AGFR) is significant (Spearman rank- 
correlation coefficient = 045; 0-05 >P »001). 


Conclusion 


Whichever explanation of the observed results is correct, the therapeutic implications are clear, 
namely that the sodium intake of children undergoing relief of obstructive nephropathy should 
not be restricted in the postoperative period, and as the mean urine sodium excretion on the 
first postoperative day was 2-6 mEq/kg, it would seem appropriate to match this by a similar 
intake. 


Summary 


After relief of obstructive nephropathy urinary sodium excretion rose in 39 of 50 children to a 
mean in the whole group of 59% above preoperative levels. 

There was a significant positive correlation between the increase in sodium excretion in the 
first 24 hours after operation and the increase in GFR at 1 week. 

The data are compatible with the hypothesis that the reversibly obstructed kidney is charac- 
terised by nephron underperfusion and enhanced proximal reabsorption of filtrate due to 
hydrodynamic factors. . 
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The sodium intake should not be restricted during the postoperative period in children after 
obstruction of the urinary tract has been relieved. 


We thank Professor J. F. Soothill, Mr D. Innes Williams and Professor A. W. Wilkinson for advice. One of us 
(S. G.) was supported by a grant from the Joint Research Board of the Hospital for Sick Children and the Institute 
of Child Health, and subsequently from the Wellcome Research Foundation during the study. 
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Pyelo-Colonic Diversion in Children 


J. H. JOHNSTON 
Alder Hey Children's Hospital, Liverpool 


The late results of uretero-ileo-cutaneous diversion in children fall well short of perfection in 
terms of preservation of upper tract and kidney structure and function, and the later the results 
the less perfect they are. The evidence that this was general experience was, until recently, based 
more on personal discussions than on perusals of the literature. However, Roy and De Domenico 
(1972), Scott (1973) and Schmidt er al. (1973) have now reported that postoperative upper tract 
dilatation has occurred in, respectively, 32%, 40% and 28 ° of their patients who previously had a 


LAU 





Fig. 1. Diagram of anatomy of pyelo-colonic diversion. 


normal upper tract. Scott (1973) has drawn attention to the important fact that the onset of 
deterioration is generally delayed until at least 2 years after operation and may be as late as 7 
years. When the upper tract is already dilated, uretero-ileostomy is technically easier and the 
operation can lead to early improvement, but in the long term urinary stasis and infection 
commonly persist and calculus formation is a frequent complication (Bowles and Tall, 1967; 
Malek, Burke and DeWeerd, 1971; Dretler, 1973). 

Postoperative deterioration of a normal upper tract and persistent stasis in an already dilated 
upper tract may result from such identifiable causes as stomal stenosis, the use of an excessively 
long and redundant conduit or uretero-ileal strictures. Often, however, no such lesions are evi- 
dent. Scott (1973) found that occlusion of an ileal stoma can lead to very high pressures within 
the conduit and he suggests that intermittent or partial obstruction by clothing or appliances may 
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be significant. However, fluoroscopic observation of a contrast-containing ileal conduit shows, 
especially when it is of some years standing, that the bowel peristalsis has limited propulsive 
power and the contractions have mainly a churning effect. The unsatisfactory late results of 
uretero-ileostomy may therefore simply be due to the inherent limitations of the procedure; 
ileum was not designed to transport urine and in the long term it may prove inadequate to the 
task so that kidney emptying becomes impaired. This is particularly likely to occur when the 
conduit is long and when the ureters are chronically dilated and of poor contractibility. 

In an attempt to overcome the late disadvantages of uretero-ileostomy and to improve kidney 
drainage the author has performed pyelo-colostomy in children requiring external diversion in 
the presence of moderate to severe upper tract dilatation (Fig. 1). Markland (1969) has reported a 
similar procedure but he performed the operation only in patients with massive hydronephroses 
and advanced renal failure. 


Technique 


Bowel preparation, employing oral neomycin and neomycin colonic washouts, is carried out for 
4-5 days before surgery. 

The abdomen is opened through a transverse incision crossing the midline about 2 inches 
below the umbilicus and curving upwards towards the flank on each side. The hepatic and 
splenic flexures of the colon are mobilised and the kidneys exposed. The pelvis of each kidney is 
divided, care being taken that the proximal end has an adequate blood supply. The ureter is 
resected as far as can be conveniently reached. An appropriate length of transverse colon, supplied 
by the middle colic vessels, is isolated and intestinal continuity is restored by anastomosing 
the colonic flexures. The transverse colon is irrigated free of faecal matter, using a solution of 
neomycin. Each extremity of the conduit is anastomosed to the appropriate renal pelvis. On each 
side a Jacques catheter, with extra holes cut, is passed through the kidney parenchyma to splint 
the pyelo-colonic anastomosis and to provide external drainage after operation; the catheter is 
brought out through a stab incision in the flank. The umbilical scar is excised, preserving a V- 
shaped skin strip and the middle of the transverse colon is brought through the aperture to the 
abdominal surface. The skin strip is passed through the mesocolon in order to maintain a colos- 
tomy spur. After closure of the abdominal incision the colon is opened and the edges of the bowel 
are everted and sutured to the skin edges. The nephrostomy catheters are removed after 6 or 7 
days. 


Results 


Eight children, 7 girls and 1 boy, between the ages of 14 and 11 years who have had pyelo- 
colostomy performed have been followed for periods of between 1 and 21 years. The indications 
for diversion were neurogenic bladder due to spina bifida or sacral agenesis in 6 and vesical 
exstrophy in 2. In 1 of the spina bifida cases bilateral ureterostomies had been performed pre- 
viously. In the exstrophy cases bladder reconstruction had failed to produce urinary control and 
had led to pyelo-ureteral dilatation with, in 1 child, calculus formation. In all cases the upper 
urinary tract was dilated prior to operation and in 4 children there was significant parenchymal 
damage either unilaterally or bilaterally. 

Follow-up intravenous urography has shown that in 7 cases pyelo-calyceal dilatation has im- 
proved (Fig. 2) or remained unaltered. One girl developed strictures at both pyelo-colonic 
anastomoses, routine intravenous urography 10 months after operation showed increased 
dilatation of both kidneys. The strictures were demonstrated by *'loopograms" and it was possible 
to inspect the stenoses through a sigmoidoscope passed into the conduits; attempted dilatation by 
bougies was unsuccessful. Reanastomosis was carried out bilaterally through separate flank 
incisions. Stomal stenosis has not occurred in any patient although in 1 slight stomal retraction 
has occurred. In 5 children the required length of the conduit was overestimated at surgery and 
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some degree of colonic prolapse later developed at the stoma: in 3 this was of sufficient severity 
to require trimming of the redundant bowel. No case has shown any serum electrolyte distur- 
bances. Catheterisation of the conduits has demonstrated minimal quantities of residual urine. 
of the order of 5 ml; there has been no significant difference between the amounts obtained from 
the right and the left conduits. Bacteriological examinations of the catheter specimens have given 
varying results and in view of the difficulties of excluding contamination of the catheter at the 
stoma, no definite conclusions have been reached on this point. The central abdominal stoma has 
proved very satisfactory for the fitting of a collecting appliance (Fig. 3). All patients are clinically 
well and parents noted obvious improvement in the child’s general health since the diversion. 





A B 


Fig. 2. Intravenous urograms in 11-year-old boy with spina bifida. A, Before diversion. Marked upper tract 
dilatation. B, 10 months after pyelo-colostomy. Normal calyceal pattern. 


Fig. 3. Pyelo-colostomy stomata, somewhat 
prolapsed, at site of umbilicus in a 5-year-old 
girl who had bladder exstrophy. 
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Discussion 


There are several methods of providing external drainage of a dilated upper urinary tract which 
may avoid the unfavourable late results of the uretero-intestinal conduit. King and Scott (1964) 
employed a pyelo-ileal conduit but this technique has the disadvantage of needing a very long 
ileal segment. Cutaneous ureterostomies, either as twin stomata or as trans-uretero-ureterostomy 
with a single stoma require that at least one ureter is markedly dilated, in order to avoid stomal 
stenosis, and sufficiently lengthened to come to the surface freely ; such features are not likely to be 
associated with effective ureteric peristalsis. 

With pyelo-colostomy, imperfectly draining ureters are eliminated and each kidney pelvis is 
drained directly by a portion of transverse colon. The ability of the colon to transport urine is not 
likely in the long run to be any better than that of the ileum but each conduit is quite short; in a 
5-year-old child it is about 5-6 inches long. The left conduit is acting in an antiperistaltic direction 
but Mogg (1968) has shown that this is not relevant in the case of the colon and postoperative 
studies in my cases have demonstrated no significant difference between the quantities of residual 
urine in the two conduits. The operation is not free of the risk of anastomotic stricture, which 
occurred bilaterally in 1 case, but the complication should be avoidable by ensuring a wide 
anastomosis and adequate vascularity of the renal pelves and the extremities of the colon. Pyelo- 
colostomy offers the unique advantage that the anastomoses and tbe pelves are accessible to 
endoscopic observation. 

Clearly the virtues or otherwise of any urinary diversion cannot be adequately assessed until a 
follow-up of some 10 years is available but, with the exception of the child who developed 
anastotomotic strictures, the early results of pyelo-colostomy have proved satisfactory in this 
series and the method may avoid the late disadvantages of orthodox conduit diversions when the 
upper tract is dilated and the ureters thus possess poor contractility and propulsive power. 


Summary 


External urinary diversion by the method of pyelo-colostomy has been performed in 8 children. 
It is suggested that this procedure may give better long-term results than cutaneous uretero- 
ileostomy when the ureters are dilated and of poor contractility. 
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The Management of Kidney Transplants Damaged 
during their Removal from the Donor 


J. R. SALAMAN, A. G. CLARKE and D. L. CROSBY 
Renal Transplant. Unit, Cardiff Royal Infirmary 


The removal of kidneys from a cadaver donor is not an easy procedure. The operation may be 
hampered by poor light, insufficient assistance and the presence of blood in the retroperitoneal 
tissues. To minimise the amount of ischaemic damage to the kidneys, the surgeon will try to 
hurry and a combination of these factors may result in the kidney being damaged during removal. 

A few years ago it was usual for the donor's kidneys to be used in the centre that removed 
them. If the surgeon knowingly damaged a kidney he could discard it without further ado. 
Nowadays, transplant centres in the United Kingdom receive a proportion of their kidneys from 
other centres, the intended recipient having been carefully selected on the basis of tissue matching. 
Under these circumstances there is greater pressure to use the kidney since well-matched kidneys 
are hard to obtain. 

We have both donated and received kidneys that have been damaged during removal. Some- 
times the injury has been found only at the time of transplantation and some effort and ingenuity 
has been required to salvage the kidney and effect the transplant. In recording our experience 
with such kidneys, we would emphasise that we remain deeply obliged to the donating centres 
for the kidneys we have received. 


Patients 


137 renal transplants have been performed in this centre since 1967. 124 of these were first 
transplants, of which 117 were obtained from cadaver donors and 7 from relatives. 


Arterial Injuries 


Of the 137 transplanted kidneys, 113 had single renal arteries and anastomoses presented few 
difficulties. The artery of | kidney, however, had been damaged by undue traction and only a 
very short stump remained. It was anastomosed in the following manner. With the kidney 
surrounded by ice-cold saline, the hilum was turned uppermost and the stump of renal artery 
dissected out. 5 mm of artery was all that was remaining. The internal iliac artery of the donor 
was removed as a free graft and the distal end sutured to the renal artery using a continuous 
suture. The kidney was then transferred to the recipient where the proximal end of the internal 
iliac artery graft was sutured end to side to the external iliac artery. The kidney functioned soon 
afterwards and continues to perform well 3 months later. 

Multiple renal arteries were present on 29 kidneys (21%). The origins of these vessels had been 
included on an aortic patch in 9 cases and an anastomosis of the patch to the external iliac artery 
was readily achieved in each instance. A patch was not provided with the 20 other kidneys with 
multiple arteries and transplantation was more difficult. Two kidneys bore 2 renal arteries of 
equal size and in each case these were anastomosed individually to the external iliac artery. One 
kidney was rejected after 2 weeks but the other has functioned for more than ] year. 
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18 kidneys were supplied with a main renal artery and a smaller polar vessel. Whenever 
possible an attempt was made to anastomose the polar vessel to some other artery. The techniques 
that were employed are shown in Figure 1. For lower polar vessels and vessels entering the hilum, 
we prefer to make an anastomosis to the inferior epigastric artery which is carefully preserved 
during the exposure of the iliac vessels of the recipient. 7 polar vessels were successfully anasto- 
mosed and 4 of these kidneys are currently functioning. 3 have been rejected. An arteriogram 
performed in 1 of these cases during an episode of rejection showed the polar vessel to be patent 
(Fig. 2). The polar artery could not be anastomosed in 11 cases and it was accepted that a portion 





INFERIOR EPIGASTRIC 
ARTERY 





(1) (11) 


Fig. 1. Techniques that have been employed with kidneys polar arteries devoid 
of an aortic patch. Numbers in parenthesis refer to the number of transplants treated in 
each way. 


of the kidney would become infarcted. In most instances the presence of a polar vessel was not 
suspected until the other anastomoses had been made and the kidney perfused with blood. A 
discoloured area of kidney then became visible and a careful search usually revealed a small 
stump of polar vessel entering the renal capsule. In these 11 cases, the area of kidney left ischaemic 
did not exceed one-sixth of the total. The outcome following transplantation may be seen in 
the Table. 8 of the 11 kidneys functioned, although 3 were subsequently rejected and another 
was lost when the patient died of a cardiac infarction. 3 kidneys never produced urine and when 
removed were found to bave developed thrombus in the main renal artery. In 1 patient this may 
have been due to a technical factor, but in the other cases no obvious cause could be found. The 
current blood pressure in the surviving recipients is given in the Table. Although elevated, the 
values fall within the range observed in our transplanted patients who have not had renal infarcts. 


~J 
Un 
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Venous Injuries 


Damage to the main renal vein was uncommon but | vein required to be reconstructed. 
Traction on the vein had avulsed it almost completely but fortunately a large patch of vena 


t 





Fig. 2. Arteriogram showing a polar artery supplying the lower pole of a kidney transplant. It 
had been anastomosed to the inferior epigastric artery at the position indicated by an arrow, 


Table 


Functional Outcome of Kidneys transplanted with Unanastomosed 
Polar Arteries 





Case Infarcted Present Blood 
No Area Present Status of Transplant Pressure 

l Upper pole Functioning 2 years 140/90 

2 Hilum Functioning | year 160, 100* 

3 Upper pole Functioning 9 months 150/100* 

4 Upper pole Functioning 8 months 140/100 

5 Hilum Removed. Rejection/urinary fistula 

6 Lower pole Removed, Rejection 

7 Lower pole Died. Rejection/CVA 

8 Lower pole Died. Cardiac infarction 

9 Upper pole Removed. Renal artery thrombosis 

10 Lower pole Removed. Renal artery thrombosis 

11 Lower pole Removed, Renal artery thrombosis 





* Patient receiving Aldomet | g daily. 


Patient receiving Propanolol 40 mg daily. 


cava had been provided with the kidney and from this a new renal vein was constructed (Fig. 3). 


^4 


The kidney is currently functioning well 2 months after transplantation. Where 2 large veins 
were provided on a patch of vena cava, both veins were preserved and the patch anastomosed to 
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the external iliac vein. Small accessory renal veins have been ligated without ill effect and one 
major tributary draining half a kidney was also ligated (on account of an injury) without any 
serious consequences developing. Venous infarction was observed, however, in one kidney where 
only 1 of 3 equal-sized renal veins was anastomosed. Although the venous drainage appeared 
adequate at the time of operation, the kidney did not function and renal vein thrombosis was 
discovered at the time of nephrectomy. 


Ureteric Injuries 


In the majority of cases the donor kidney was removed with an adequate length of well- 
vascularised ureter, but a few kidneys have been received with ureters measuring 4 inches or less. 
Although ureters of this length may not reach the base of the bladder as is required for a con- 
ventional anastomosis, they will generally reach the bladder vault, where it is our custom to 
implant ureters using the technique of Woodruff et al. (1969). The ureters of 2 kidneys had been 
accidentally divided close to the renal pelvis and in these cases the renal pelvis was anastomosed 


— 


EN o RecopitieHon or A torn Tene! vein with Rlegmente yotaicava that had been Provides with 
ney. 


to the patient’s own ureter. Both these kidneys are currently functioning well. Although we have 
encountered 6 ureteric fistulae in our series, we have not been able to attribute these to any 
ureteric injury or to stripping of the blood supply from the ureter at the time of removal. 


Discussion 


The current shortage of cadaver kidneys and the difficulties in finding matched recipients make it 
imperative that kidneys should not be wasted. It is all too easy to damage a kidney during its 
removal and in the past such kidneys have been discarded. Our present policy is to make good 
the injury if at all possible and in this regard we have been moderately successful. Failure to 
anastomose a polar artery may have no serious consequences. 4 recipients are currently surviving 
with good renal function and with only a marginally raised blood pressure. Although it is well 
established that partial occlusion of a polar artery can cause hypertension (Brown et al., 1960), 
total occlusion and infarction of part of a kidney may have only a transient effect (Benraad and 
Benraad, 1969). The hypertension that was present in these patients was no higher than that 
observed in our other recipients and the cause in both may be attributable to the side-effects of 
steroid therapy. Lower polar arteries supply blood to the ureter and therefore greater efforts 
should be made to anastomose these vessels. It is to be noted, however, that of the 11 kidneys 
that sustained infarcts, only 1 developed a urinary fistula and in that kidney the polar vessel had 
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been supplying the hilum. 3 kidneys with polar infarcts subsequently developed thrombosis of 
the main renal artery. We find it difficult to explain why this should have occurred, although in 1 
case the anastomosis may not have been performed satisfactorily. This complication has not been 
previously described. 

Multiple renal veins have not presented many problems and because of free communications 
between them, all but the largest may be tied off (Smith et al., 1962). Where 3 veins exist of equal 
size it might be wisest to anastomose 2, since venous infarction occurred in 1 transplant when only 
a single venous anastomosis was performed. 

Although we have been able to salvage kidneys using the methods described, we believe that 
we should make greater efforts to prevent damage from occurring. The technique of nephrectomy 
is of no great relevance for kidneys have suffered injuries when removed en bloc as well as when 
removed individually. Careful, unhurried dissection of the renal veasels can be made only when 
the threat of ischaemic damage is removed, as is the case when the circulation is allowed to 
continue after the patient is pronounced cerebrally dead. Before one might remove kidneys under 
these circumstances a re-definition of death is required which would recognise cerebral death as 
an entity. These principles have already been accepted by countries in Europe and North America 
and we believe they now merit consideration in the United Kingdom. 


Summary 


Cadaver kidneys may be easily damaged during their removal from the donor. The current 
shortage of kidneys for transplantation makes it important that every kidney should -be trans- 
planted if at all possible. 

In a series of 137 renal transplants, we have had to deal with 1 renal artery avulsion, 18 polar 
arteries devoid of aortic patches, 1 renal vein avulsion, multiple renal veins and 2 severed ureters. 
The manner in which these injuries have been dealt with is described. 

As a means of preventing injuries in the future, it is suggested that the definition of death might 
be re-examined so as to permit the removal of kidneys from donors with an intact circulation. 
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The Effect of Ubretid on Bladder F unction after 
Recent Complete Spinal Cord Injury 


P. H. SMITH, J. B. COOK, and E. W. M. PRASAD 
Leeds Regional Spinal Injuries Unit, Pinderfields General Hospital, Wakefield 


Ubretid (distigmine bromide) is an anti-cholinesterase compound with a prolonged action over a 
period of 12 to 24 hours (Hort, 1972) which has been found to be of use in the management of 
postoperative retention of urine, postoperative ileus, intestinal atony and as an adjuvant in the 
treatment of myasthenia gravis. Such an agent could possibly be of help in the early management 
of the bladder after spinal cord injury. This paper records the finding in serial investigations in 4 
such patients in the first 6 to 12 weeks after injury. The results are here compared with those found 
in the control situation and those obtained with carbachol. 


Patients and Method 


Serial weekly investigations were made in 4 patients for the first 6 to 12 weeks after complete 
spinal cord injury. 


Patients Studied 


I. D. P., male, aged 35 years. Fracture dislocation D12/L1 from wall falling upon him (25.1.72). Sensory level 
L1. Bulbo-spongiosus reflex negative on admission (2 days after injury), positive at the time of investigation. 

2. D. F., female, aged 31 years. Fracture dislocation C5/6 due to road traffic accident (19.1.72). Sensory level 
C5 on the left, C6 on the right. Anal reflex positive on admission (2 days after injury). 

3. J. H., male, aged 27 years. Fracture dislocation D12/L1 whilst horse-riding (13.5.72), Sensory level D12. 
Bulbospongiosus reflex positive on admission (day of injury). 

4. R. M., male, aged 47 years. Fracture dislocation D11/D12 due to an iron door falling across him (31.3.72). 
Sensory level L2. Bulbo-spongiosus reflex negative on admission (day of injury), positive at the time of investigation. 


The studies included records of bladder pressure, the total volume of urine voided, and the 
residual urine at the end of each 2-hour tracing. 


It has, for some years, been the practice of this unit to insert a suprapubic cannula to drain urine from the 
bladder in the early weeks after spinal injury before the patient is mobilised (Smith, Cook and Robertson, 1969). 
Initially a Bard 1966 suprapubic *Angiocath" was used, but because of kinking a change was made to Braun infant 
peritoneal dialysis catheters (distributed by Armour Pharmaceuticals Ltd) which have been very reliable. 

The bladder pressure was measured through the cannula, and urine flowing from the urethra was collected by 
means of a condom appliance draining into a measuring cylinder with a transducer in its base. Bladder pressure 
changes and the volume of urine voided through the urethra were recorded using a 2-channel pen recorder (Devices 
M.2 pen recorder), with a strain gauge pressure transducer (Consolidated Electrodynamics Type 4-327 L221) to 
measure bladder pressure and a heavy-duty pressure transducer (Bell and Howell) to record urine volume. Both 
transducers were calibrated at the beginning of each investigation. 


Tracings were taken for a minimum period of 2 hours. Control tracings were made on Mondays. 
On Wednesdays a trace was made in which carbachol 0-25 mg was given subcutaneously 15 
minutes after the start of the recording and on Fridays a 2-hour recording was undertaken starting 
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8 hours after the injection of 0-5 mg of Ubretid intramuscularly, this being, according to the manu- 
facturers, the time of maximum action of this drug. Further traces were also carried out for 
continuous periods of 8 and 24 hours to gain further information on the duration of action of 
Ubretid, the drug being given 30 minutes after the commencement of recording. 

At the end of the 2-hour traces the bladder was emptied through the suprapubic cannula and 
the residual volume recorded. During the 8- and 24-hour tracings the bladder was emptied every 3 
hours in those patients who were not passing urine per urethram and in those who were doing 
so the residual volume was determined at the end. During the 2-hour tracings each patient drank 
| litre of water and during the 8- and 24-hour tracings the patients drank water at the rate of 
3 litres every 24 hours, 


Table I 
Control Series 


ree LL 


Maximum Pressure Change 





(cm H 20) Volume Voided (mls) Residual Urine (mls) 
Weeks after CPC MENT Ac rey MM MÀ Ó— p ME Eel rete ere - 
Injury DP DF JH RM DP DF JH RM DP DF JH RM 
1 He * [t ee ae * 0 aK * * 300 LEJ 
2 0 P 0 +r 0 $ 0 ae 350 250 ** 
3 0 0 0 0 0 0 0 0 200 125 200 50 
4 0 0 tis ae se koe 0 0 ae ae ok ate oft oi ok 300 300 aE ede 
5 0 0 0 fre 0 0 0 M 450 250 300 BERT 
6 0 0 0 SERE 0 0 0 TED 550 250 450 TEX 
7 0 0 0 pees 0 0 0 ees 900 200 500 APES 
8 0 0 0 0 90 200 
9 keke oko LELEI 
10 0 0 100 
i 0 0 100 


* Poor general condition, recordings not made. 
** Fractured sternum, ribs, collapsed right lung and paraplegic ileus, recordings not made. 
*** Pleural effusion and poor general condition, recordings not made. 
**** Urinary infection—on continuous catheter drainage. 


Results 


The results obtained in the 4 patients are shown in the tables which record the maximum pressure 
change and the volume passed during the tracing and the residual urine volume at the end of 
each tracing. 

In the control series (Table I) the bladder pressure remained constant throughout and no 
patient voided despite the presence of a considerable volume of residual urine. A sample control 
trace is shown in Figure 1. 

In the patients who received carbachol (Table II) the bladder pressure always rose, usually by 
30 to 60 cm of water, The contractions started within 2 to 10 minutes of injection, reached a peak 
in 2 to 5 minutes and fell gradually towards the base line over a further 30 to 50 minutes (Fig. 2). 
In all patients there was a fairly large volume of residual urine but urine was passed by only | 
patient who voided on 2 occasions. All tracings were similar and representative samples in | 
patient who failed to pass urine and in | of the patients who did so are shown in Figure 2, A and B. 

In the patients receiving Ubretid changes in bladder pressure were less common and smaller 
in amplitude (Table III). 
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Following the administration of 0-5 mg of Ubretid intramuscularly 8 hours before the trace 
started, it was found that rhythmical bladder contractions could be seen as the bladder filled, 
the maximum pressure rise ranging from 10 to 60 cm of water. The contractions lasted from 1 to 5 
minutes and recurred frequently; they did not, however, enable any subject to void urine despite 
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BLADDER PRESSURE 
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minutes 


Fig. 1. Control tracing. Note constant bladder pressure and no flow of urine, 


Table I 
Results following Injection of Carbachol 


Maximum Pressure Change 








(em H 20) Volume Voided (mls) Residual Urine (mls) 
Weeks after m ^ c E c x p SEDEM E 
Injury DP DF JH RM DP DF JH RM DP DF JH RM 
1 * 5 25 Lj B sos ae Q0. ee Ed * 150 dx 
2 0 ka 52 ck * * 0 dn 260 * 200 LÀ 
3 50 34 64 18 0 0 0 0 600 200 200 50 
4 60 40 Re eee de she oe de 0 0 a ais oe ak a 650 250 dee 6 of ok ok 
5 70 20 54 HKEE 0 0 0 ate 100 450 350 ODER 
6 50 30 80 FERR 0 0 40 Midi 750 250 300 mre 
7 45 42 66 Ee: 0 0 225 Fees 700 150 200 FIRE 
8 s 50 ^ 30 0 0 450 150 
9 LIII ae Ea D EEEE 
10 40 0 250 
11 42 0 200 


Key as for Table I. 


considerable amounts of urine being present in the bladder. A representative trace is shown in 
Figure 3. 

24-hour tracings started immediately following the injection of Ubretid were carried 
out on 4 occasions in 2 patients. The bladder was emptied every 3 hours and, as above, the 
maximum pressure change, the volume passed and the residual urine volume were recorded 
(Table IV). The results showed a definite rise in bladder pressure, together with rhythmical 
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contractions starting within 3 hours of injection, maximal at 9 to 18 hours, and thereafter falling 
towards the base-line. No patient passed urine despite a significant residual urine volume in each 
3-hour period. No side-effects were noted after the administration of this drug. 
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Fig. 2. A, Tracing following carbachol. Note ihe rise in bladder pressure in the upper 
tracing and the absence of flow in the lower tracing. B, Tracing following injection of 
carbachol in which the patient voided, 


Discussion 
Micturition involves detrusor contraction with pelvic floor relaxation, The process is reflex, is 


co-ordinated by the centres in the mid-brain and is under voluntary control. After spinal cord 
injury with paraplegia the nervous pathways governing this reflex are interrupted and as a result 
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Table IH 
Results following Injection of Ubretid 





Maximum Pressure Change 











(cm H 20) Volume Voided (ml) Residual Volume (ml) 
Weeks after — |. —————————— EE — (7 M M s 
Injury DP DF JH RM DP DF JH RM DP DF JH RM 
1 * * 0 aie * * 0 PES * * 390 i iu 
2 0 * 15 t 0 * 0 ll 600 * 150 +E 
3 0 0 15 0 0 0 0 0 750 200 250 250 
4 0 0 dole LIILI 0 0 LIII LIIIJ 700 325 LII] LELES 
5 0 0 15 mene 0 0 0 raye 350 150 400 FERE 
6 0 0 45 TAR 0 0 0 Sex 750 90 400 TEIT 
7 0 0 60 ses 0 QO 0 MANS 550 250 200 vidas 
8 0 0 0 0 250 200 
9 depo doxes ae aR oR 
10 20-25 0 250 
11 48 0 650 
Key as for Table I. 
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Fig. 3. Tracing between 8 and 10 hours following the injection of Ubretid. Note rhythmical 
change in bladder pressure without urine flow. 


Table IV 
Results of 24-hour Traces following Injection of Ubretid 


e a a a n n 
Maximum pressure Change 





(cm H 20) Volume Voided (ml) Residual Urine (ml) 

Weeks Time in hours) (Time in hours (Time in hours) 

after pn viuis assunti arce peti eie, e tii, 
Name — Injury 3 6 9 12 18 18 20 24 3 6 9 12 15 18 21 24 3 6 9 12 3148 18 201 24 
JH. 5 15 10 20 10 18 10 12 15 000 00 00 Q0 400 300 300 200 200 200 300 330 
J. H. 6 15 20 52 30 24 40 32 40 000 Q0 0 0 0 OQ 400 400 500 400 175 100 400 750 
LH. 7 10 24 36 30 14 60 $0 .. 000 00 0 Q0. 200 300 170 150 150 300 200  ,. 
R. M. HW 32 48 40 40 40 52 40 30 000 0 0 0 Q0 0 650 275 400 300 175 100 200 200 
DODSON CC M 
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detrusor contraction becomes weak, ill-sustained and inefficient, whilst, after the first few weeks, 
spasm of the striated muscles of the pelvic floor and external sphincter further complicates the 
picture by increasing the urethral resistance. 

During the first few weeks after injury the bladder is drained by an intermittent or continuous 
technique and attempts are made to persuade the patient to void urine. It was hoped that 
Ubretid would be of assistance in this difficult period. 

The action of Ubretid was compared with the control situation and with that following the 
injection of carbachol. 

From the findings it would seem that in this series the bladder was inactive in the first 12 weeks 
after spinal cord injury. The injection of carbachol will rapidly raise the intravesical pressure and 
may cause urine to flow: and an injection of Ubretid will also cause a rise in bladder pressure 
with rhythmical bladder contractions, but does not seem to assist the patient to empty the 
bladder. 

No patients with true cauda equina lesions (showing a persistently negative bulbo-spongiosus 
reflex) have, as yet, been studied. 


Conclusions 


There is no evidence from these recordings that Ubretid has a significant place in the management 
of the bladder in the early weeks after spinal cord injury especially as, in our view, it is more 
desirable, at least in patients with complete paraplegia, to decrease the urethral resistance than 
to increase the bladder pressure. 


Summary 


Recordings of bladder pressure and urine flow have been carried out in 4 patients in the early 
weeks after spinal cord injury in the control situation, following the injection of 0-25 mg carbachol, 
and after injection of 0-5 mg Ubretid. 

In the control situation the bladder pressure remains constant and low. 

Following the injection of carbachol there is a predictable rise in the bladder pressure of 30 to 
60 cm of water which gradually falls towards the base line after 30 to 50 minutes and, on occasions, 
is associated with a flow of urine. 

After the injection of Ubretid the basal bladder pressure rises and rhythmical contractions 
occur, of 10 to 60 cm of water in maximum height but in no case did this assist the patient to 
vold urine. 

In our view Ubretid is not indicated in the management of the bladder in early weeks after 
spinal cord injury. 


We should like to acknowledge the help of the Medical Illustration Department at Leeds (St James's) University 
Hospital in the preparation of the illustrations and the generous help of Berk Pharmaceuticals Ltd. 
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The Genito-urinary Manifestations of Herpes Zoster 
Three Case Reports and a Review of the Literature 


WILLIAM RICHMOND 
Salford Group of Hospitals, Salford 


Herpes zoster (zoster) is an infection by the varicella virus in a partly immune person and 70% 
of patients give a previous history of chickenpox. The virus proliferates in the dorsal root ganglion 
causing an inflammatory reaction characterised by nerve cell necrosis, haemorrhage and a mono- 
nuclear infiltration. The fibres of the related nerve root and nerve show similar changes and the 
inflammatory reaction can spread proximally to involve the spinal cord and anterior horn cells. 
The cutaneous vesicle shows a unilocular ballooning degeneration of the deeper epidermal layers 
with nuclear inclusions present in the giant cells and in the epidermal cells (Downie, 1967; Rhodes 
and van Rooyen, 1968). 

Three cases of zoster affecting different segments of the spinal cord and resulting in urinary 
retention are presented. 


Case Reports 


Case 1. Miss A. B., a spinster aged 74, was admitted on 30.7.1971 with urinary retention. Six days prior to admission 
she developed a painful vesicular eruption involving the perineum and right buttock. Micturition became increasingly 
difficult. On examination she was ill and dehydrated, the bladder was distended and there was a typical zoster rash 
involving the right buttock and perineum. There was no neurological deficit, 930 ml of turbid urine were drained 
on catheterisation. 

Investigations. Hb: 13-8 g %; W.C.C.: 6,700 per cu.mm; ES.R.: 25 mm in | hour; Blood urea: 103 mg %; 
C.S.U.: excess of W.B.Cs. only. 1, V.P. Normal. Cystoscopy performed after 8 days showed an area of ulceration 
on the right lateral bladder wall. Cystometry showed a large capacity atonic bladder (Fig. 1). 

Constipation was a recurrent problem and required repeated enemata. The patient voided urine spontaneously 
after 13 weeks of catheter drainage. Subsequent follow-up showed that she was passing urine normally. 


Case 2. J. B., male, aged 68 years, was admitted on 22.4.1972 with urinary retention. Five days prior to admission 
he had developed severe bilateral girdle pain over the 10th thoracic dermatomes. He complained of generalised lower 
limb weakness and paraesthesiae. Micturition became increasingly difficult and he was constipated. On examination 
the bladder was distended and there was a vague and tender, macular and bilateral rash over the 10th thoracic 
dermatomes. Neurological examination revealed only bilateral extensor plantar responses. 700 ml of urine were 
drained on catheterisation. 

Investigations. Hb: 16-1 g 25; W.C.C.: 6,400 per cu.mm; Blood urea: 45 mg 95; C.S.U.: sterile; C.S.F.: 92 
lymphocytes; Protein: 28 mg 75; Sugar: 50 mg 94. LV.P. normal. Cystoscopy showed normal appearances; no 
bladder neck obstruction. Rectal examination: small benign prostate. Cystometry: normal sensation and capacity 
(Fig. 2). 

The rash faded after 1 week with improvement in both subjective and objective neurological findings. After 
2 weeks the catheter was removed and spontaneous micturition followed. At follow-up examination in 1 month 
the patient was asymptomatic. 


Case 3. M. C., male, aged 68 years, was admitted on 16.6.1972 with urinary retention. Three weeks prior to admis- 
sion he had developed a classical zoster eruption involving the 2nd and 3rd lumbar dermatomes on the left side. 
One week prior to admission he had become constipated and micturition proved increasingly difficult. On examina- 
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tion he was an ill, dehydrated patient with a distended and tender bladder. A typical zoster rash on the antero- 
medial aspect of the left thigh was present. 1,000 ml of urine were drained on catlieterisation. 

Investigations. Hb: 13-1 g °%: W.C.C.: 6,000 per cu.mm; E,S.R.: 53 mm in 1 hour; Blood urea: 58 mg %; 
C.S.U.: sterile; C.S.F.: 17 cells/pf: Protein: 65 mg 55; sugar: 70 mg 95. LV.P. normal. Virology: zoster titre 
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Fig. 1. A, B and C, Serial cystometrograms of case 1 (A. B.). 


1:8 to 1:250 in 2 weeks. Cystoscopy: normal appearances with no bladder neck obstruction, rectal examination 
—small benign prostate, cystometery: normal sensation and capacity. (Fig. 3). 

The rash slowly resolved and the catheter was removed after 10 days. Normal micturition was resumed after a 
single intramuscular dose of carbachol. At follow-up the patient was asymptomatic. 
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Comment 


The genito-urinary manifestations of zoster can be classified into a syndrome of cystitis-like 
symptoms and one where urinary retention occurs (Table I). 
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Fig. 2. Cystometrogram of case 2 (J. B.). 
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Fig. 3. Cystometrogram of case 3 (M. C.). 


Zoster cystitis can present with dysuria, frequency or haematuria. The virus affects the dorsal 
root ganglia of either the thoraco-lumbar or sacral cord segments and travels via the autonomic 
nerves to the bladder. The characteristic zoster eruption of local erythema, oedema and vesicle 
formation results and it is this lesion which is responsible for the symptoms in zoster cystitis. 
At the same time a zoster eruption is found involving the relevant cutaneous dermatome. 

Table II gives the proportions in which the thoraco-lumbar (T10 to L3) and sacral cord seg- 
ments are involved and it can be seen that in a majority of cases the thoraco-lumbar region is 


196 BRITISH JOURNAL OF UROLOGY 


Table I 
Details of Previously Reported Cases 


Tm rmi m a t 





Date Author Level Age Sex Symptoms, etc. 

1890 Davidsohn Sacral 62 M Retention 

1902 Curtin Th. 10 ? M Haematuria 

1903 Rouyer Sacral ? Cystitis 

1909 Tomey L1/2/3 35 M Cystitis 

1909 Siding Li 72 F Cystitis 

1910 Parsat Sacral ? M Retention 

1911 Oppenheim Sacral ? ? Retention 

1913 Volk Sacral ? M Dysuria 

1913 Frankl-Hochwart Sacral ? M Dysuria 

1913 Van De Scheer D10 56 F Frequency 

1925 Spitzer L1/2/3 ? M Dysuria 

1926 Schniffman Sacral 31 F Retention 

1926 Dubois Sacral 40 M Retention, Cysto. Pos. 

1929 Darget L1 65 F Cystitis. Cysto. Pos. 
No rash ? F Cystitis. Cysto. Pos, 

1931 Mann Sacral 31 F Cystitis 

1932 Chesterman S1/2/3 64 F Cystitis 

1939 Gais Abrahamson 6 cases of zoster with cystitis 

1941 Rinker No rash 45 M Cystitis 

1946 Ford Abdo 2 ? Cystitis 

1948 Watt L3 34 M Cystitis 

1950 Leca Sacral 52 F Cystitis. Cysto, Pos. 
Sacral 53 F Retention 

1955 Lerman/Millstein Sacral 42 M Retention 

1955 Zachariae Sacral 54 M Retention 

1956 Thompson Sacral 61 M Retention 

1956 Gibbon Sacral 57 M Retention. Cysto. Pos. 

1956 Dales/Wilson L/2 42 M Retention 

1957 Wyburn Mason DII-L1 62 F Cystitis. Cysto. Pos. 
D12-L2 56 M Cystitis. Cysto. Pos. 

1957 Jeanneret/Delacretez — Sacral 20 F Retention 

1939 Meyer Sacra 70 F Retention. Cysto. Pos. 
Sacral 76 F Retention 

1962 Berghaus Sacral 64 M Retention 
Sacra 63 M Retention 

1962 Ristic/Gospavic/Til Th. 2/3 58 M Retention 

1963 Burke Sacra 60 M Retention. Cysto. Pos, 

1964 Golubev Th. 10 32 M Cystitis. Cysto. Pos. 

1964 Harrison Th. 6/7 69 M Retention 

1964 Pendharkar Th. 5 34 M Retention 

1967 Weber/Wolfram Sacra 65 F Retention. Cysto. Pos, 

1967 Gernert Sacral 73 M Retention 

1969 Rankin/Sutton Sacral 70 M Retention 
L1/2 25 F Retention 

1969 Constantian Sacral 37 F Retention 
Sacral 79 M Retention 

1970 Ray, Wise Sacral 61 M Retention 

1970 Yachika Sacral 69 M Retention 


M M ——— M—MM MÀ a i à 
Yachika in reviewing the Japanese literature reports on cases of zoster with urinary symptoms. 
Ten had zoster cystitis, 6 presented with retention. All the cases of zoster cystitis had con- 
firmatory cystoscopic findings. These cases are included in the comments. 
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affected. Table HI shows that zoster cystitis occurs predominantly in males with a mean age of 33 
years compared with 50 years in females. 

All the reported cases of zoster cystitis were managed conservatively with symptomatic treat- 
ment. The disease ran a short course and there was no residual disability. 

Involvement of the bladder mucosa was discovered endoscopically in 17 cases whereas the 
typical eruption was found only in 6 cases with zoster retention. It was Gibbon (1956) who 
postulated that there was an inverse relationship between the severity of the bladder eruption 
and urinary retention. This indicates that another mechanism must be responsible for the develop- 
ment of urinary retention. 





























Table II Table III 
Cord Level Involvement in Age/Sex Incidence in Zoster Cystitis 
Zoster Cystitis 

Sex Number Age (mean) 
Level Number a i tl ae tc tl aden haar eclietae 
t ———— Male 19 68% 17-56 yrs (33) 
Thoracolumbar 12 66% Female 9 3275 18-64 yrs (50) 
Sacral 6 335 |o YR 

M. Total 28 100° 
Total 18 100% 
Table IV Table V 
Cord Level Involvement in Age/Sex Incidence in Zoster Retention 
Zoster Retention 
Sex Number Age (mean) 
Level Number te ene MÀ €—— M LS E 
EE E : Male 24 75% 40-79 (58) 
Sacral 25 7855 Female 8 25% 20-76 (57) 
Thoraco-lumbar 4 11% ee 
High thoracic 3 ny Total 32 10075 
Total 22 100% 





Patients who develop zoster urinary retention present firstly with a typical rash followed bya 
period of increased difficulty in micturition. In these cases it is suggested that the inflammatory 
reaction commencing in the dorsal root ganglia by spreading proximally and distally interferes 
with the autonomic motor supply to the bladder, so disturbing the voiding mechanism. 

It is the proximal spread of the inflammatory reaction to involve the cord which accounts for 
the bilateral depression of the spinal reflex where only a unilateral cutaneous lesion is present 
(Gibbon, 1956). 

Table IV shows that the sacral cord segments are predominantly affected; involvement of the 
parasympathetic outflow from this part of the cord presumably is responsible for the urinary 
retention. 

Evidence to support this suggestion is given by the cystometrogram in case 1 (Fig. 1) where 
a large capacity atonic bladder was found. Yachika (1970) reported similar findings. 

A second category of zoster retention is found when the upper thoracic cord segments are 
involved. Our case (J. B.), with zoster affecting the 10th thoracic segments bilaterally, developed 
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a transverse myelitis. This was confirmed by the presence of subjective and objective lower limb 
neurological signs and a high lymphocyte count in the cerebrospinal fluid. Pendharkar (1964) 
presented a similar case. The urinary retention which results is probably due to interference with 
cortical control of micturition due to disturbance of the long tracts. 

The third group of patients are those who develop retention of urine when zoster affects the 
thoraco-lumbar cord segments. It is more difficult to explain the mechanisms of urinary retention 
in these cases. 

It is known that because of its embryological origins the trigone receives a motor innervation 
from the sympathetic outflow and this is confirmed by histochemical studies (Ramsdale, 1972). 
Thus if paralysed by zoster involvement of its motor supply the trigone would be unable to 
initiate micturition by contracting and funnelling open the bladder neck (Tanagho, Meyers and 
Smith, 1968). But as urinary retention is not a feature of either surgical or chemical sympathectomy 
other factors must be present. 

Abdominal wall paralysis of some degree must occur when the thoraco-lumbar cord segments 
are involved by zoster and this could affect the initiation of micturition. The zoster rash is 
exquisitely painful and this could play a role in the development of urinary retention. 

Disturbance of the integrated micturition reflexes (Barrington, 1931) mediated by both auto- 
nomic and somatic reflex arcs may also be a causal factor. 

We are unable to explain satisfactorily the mechanisms of urinary retention when zoster affects 
the thoraco-lumbar cord segments. 

In the management of these previously reported cases the following regime was carried out. 
Routine clinical examination was followed by aseptic catheterisation. A haematological and 
biochemical base-line was obtained and after excretion urography, cystoscopy was performed to 
exclude or confirm the presence of a zoster eruption. At the same time the bladder neck was 
assessed with regard to outflow obstruction. One case (A. B.) had a definite localised area of 
inflammation and in neither of the male patients was there any degree of bladder neck obstruction. 
Both of these patients passed urine spontaneously on removal of the catheter after the rash had 
begun to fade. As zoster retention occurs at a mean age of 58 years (Table V) in males, a time 
when prostatism becomes increasingly common, it is important to note that normal micturition 
has always occurred after catheter removal on resolution of the rash. In | or 2 reported cases 
(Gibbon, 1956) perurethral resection has failed to relieve the urinary retention. 

Serial cystometry is of help to give some indication of resolution of the pathological process 
and this can be seen comparing the cystometrograms of patient A. B. (Fig. 1, A, B and c). 
Cystometry is of particular use when the sacral cord segments are involved. 

Serial viral studies will confirm the clinical diagnosis of a zoster infection. 

Lumbar puncture and cerebrospinal fluid analysis does give valuable evidence of spinal cord 
involvement when a transverse myelitis is thought to be present (see case J. B.). 

Continuous catheter drainage was used and the catheter was removed at intervals and reinserted 
if there was any significant residual urine. Our first case (A. B.) required 13 weeks of continuous 
drainage, and the repeated use of carbachol failed to alter the course of events. 

Constipation was a problem in all 3 of our cases and other authors reported similar findings. 
Regular aperients and enemata were required. 


Summary 


Three cases of herpes zoster involving different spinal cord levels causing urinary retention are 
presented. 
Review of the literature has revealed similar cases and a separate syndrome of zoster cystitis. 
In the light of our reported cases and others previously recorded the neuropathic mechanisms 
are discussed and a scheme of management is described. 
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Carcinoma of the Urinary Tract and Urinary 
Retention in Uganda 


P. P. ANTHONY 
The Bland-Sutton Institute of Pathology, the Middlesex Hospital Medical School, London 


The aetiology of most human urinary cancer remains unknown. It is reasonable to postulate, 
however, that whatever causes cancer in the urinary tract reaches it from the urine (Hueper, 
1969). This is supported by the fact that malignancy arises most commonly in the bladder, where 
urine remains in contact the longest. Obstruction to the flow of urine should enhance the action 
of any carcinogen that may be present. Dodge (1964) has drawn attention to this when he reported 
a high frequency of urethral strictures in Ugandan African patients with carcinoma of the 
bladder. A similar finding was also reported from Jamaica by Weston (1961a) and Atkinson 
(1967). In Europe, Perelman and Schabad (1963) found evidence of urinary obstruction in the 
form of prostatic enlargement, diverticula and stones in 92 (65:7 9/7) of 140 male patients with 
carcinoma of the bladder, but this has not been a general experience. 

It is of interest that an unduly high proportion of tumours in Uganda and Jamaica were 
squamous cell carcinomas. This histological type is commoner in most parts of the tropics and 
subtropics than in the temperate zones and it has long been assumed that this is due to a high 
prevalence of Schistosoma haematobium infestation. These data have been recently reviewed by 
Clayson and Cooper (1970). A relationship between squamous bladder cancer and urinary 
schistosomiasis undoubtedly exists but may not necessarily be a directly aetiological one and 
could operate through urinary retention, secondary infection and other means. Dodge (1964) 
as well as Weston (1961a) and Atkinson (1967) have commented on the rarity of schistosomiasis 
in the areas they studied, 

In the years 1970 to 1972 an extensive survey of all forms of cancer was carried out in Uganda 
based on material collected by the Kampala Cancer Registry in the 5-year period 1964 to 1968. 
During these years an exceptionally high level of registration and documentation was achieved 
due to full staffing, enthusiastic clinical cooperation and a country-wide histological diagnostic 
service. This gave the opportunity to examine in detail the pathology of urinary tract cancer, 
the role of urinary retention and of other possible factors, including schistosomiasis. 


The Land and People of Uganda 


Uganda is a small country with a surface area of approximately 75,000 square miles of land and a 
further 20,000 square miles of lakes, of which Victoria is the largest. It lies astride the equator 
mostly at a level of around 4,000 feet. The climate is equable with average midday temperatures 
of 70° to 80°F. throughout the year, abundant sunshine and plentiful rain in the form of frequent 
tropical downpours. The vegetation is luxuriant. The population in 1959 was 6,449,000 and in 
1969 9,451,000. For the purpose of this study calculations were based on the mid-point of the 
5-year period 1964 to 1968. The majority of the inhabitants belong to a Bantu tribe called the 
Baganda who occupy the lush, fertile land of the plateau. This was once the powerful independent 
Kingdom of Buganda and is still the most advanced part of the country culturally and economi- 
cally. Urban civilisation is centred on the capital, Kampala. Approximately 95% of Ugandans 
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are rural dwellers engaged in the production of basic foodstuffs, of which steamed green bananas 
(matoke) form the main bulk. Manufacturing industry is in its infancy. Medical facilities are 
well developed and cover the entire country through an interlocking system of Government and 
missionary hospitals, dispensaries and mobile clinics. There is one medical school, Mulago 
Hospital, located at Makerere University in Kampala. The Cancer Registry was set up in 1954 
and registration has covered the whole country since 1961. 


Material 


The histology and clinical records of all cases of carcinoma of the urinary tract registered in the 
Kampala Cancer Registry during the 5-year period 1964 to 1968 were reviewed. 184 cases were 
found acceptable. The diagnosis was made on biopsy in 153 cases and at postmortem in 31. 
The distribution by site and histological type is summarised in Table I. Anaplastic tumours of 
uncertain origin and other, non-epithelial, tumours were excluded from further study. Sections 
were cut and stained by routine histological methods. 


Table I 
Carcinoma of the Urinary Tract in 184 Uganda Africans: Distribution 
by Site and Histological Type 


Renal Pelvis Bladder Urethra Total 





Squamous cell carcinoma 2 75 38 H5 
Adenocarcinoma es 26 3 29 
Transitional cell carcinoma 2 19 1 22 
Anaplastic carcinoma ie 7 m 7 
Other ae 11 E i] 

Total 4 138 42 184 


Results 


Incidence, Age and Sex 


The total incidence rate per 100,000 per year of carcinoma of the renal pelvis, bladder and 
urethra in Uganda during the 5-year period of study was 4:6 for males and 0-9 for females. This 
rate is about average when compared with incidence rates from many cancer registries throughout 
the world (Doll, Payne and Waterhouse, 1966). 126 (68-4 %) of 184 cases occurred in Buganda, 
of which 106 were Baganda and 20 were of other immigrant tribes. This apparent concentration 
of cases in the most urbanised part of the country is unlikely to be due solely to selection by 
availability of hospital diagnostic facilities, as these exist throughout the country. A possible 
source of bias is the existence of sophisticated urological skill and, in particular, diagnosis by 
cystoscopy both of which tend to be concentrated in the main Kampala hospitals. Many cases, 
however, presented with such gross disease that the correct diagnosis was obvious on simple 
clinical examination. 

The age and sex incidence is shown in Figure 1. The youngest patient was 20 and the oldest 95 
years of age, but the majority fell in the 40 to 70 age-group with a mean of 54-8 years. Males 
predominated over females to quite an unusual extent, the ratio of male to female being 8-1 : 1. 

The overall incidence, age and sex distribution were similar for all 3 sites shown in Table I. 
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Clinical Presentation 


One of the 4 renal pelvic tumours was associated with nephrolithiasis which was discovered in 
the course of investigations for renal colic. About one-third of the patients with tumours of the 
bladder and the urethra gave a clear history of difficulty in micturition for up to 20 years. Many 
were known to have posterior urethral strictures and to have had relief by suprapubic cystostomy 
and catheterisation. Patients frequently presented with pelvic involvement or tumour fungating 
through lower abdominal and perineal fistulae and, in 8 cases, through cystostomy tracts. Prog- 
nosis was poor, many were lost to follow-up and were presumed to have died of their disease. 


Pathology 
The}pathological findings will be presented separately for each of the 3 sites. 
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Fig. 1. Age and sex distribution of 184 cases of urinary tract cancer in Uganda. 





Renal pelvis: 4 cases, 2 of which were squamous cell carcinomas and 2 were transitional cell 
carcinomas. One of the former was associated with stones in the renal pelvis, the only case of 
urolithiasis in the entire series. 


Bladder: 120 cases (excluding 7 anaplastic tumours of uncertain origin and 11 non-epithelial 
tumours). Information on the site of the tumour was available in 86 cases. The whole of the 
bladder was involved in 35 (40%), the trigone in 33 (38%), the lateral walls in 14 (16%) and 
the fundus in 2 (397). The tumour arose from multiple sites in 2 cases (3%). In only 9 of these 86 
cases was the tumour still confined to the bladder wall. As Table I shows, 75 (62-575) of these 
120 cases were squamous cell carcinomas. Over two-thirds were well-differentiated, keratinising 
tumours (Fig. 2) forming ulcerated, shaggy masses. The next commonest histological type was 
adenocarcinoma with 26 cases (21:7 9/). These formed an interesting group with varied features 
which will be reported elsewhere. The majority (18 cases) were of intestinal type, 4 were papillary 


204 BRITISH JOURNAL OF UROLOGY 


growths with a surface lining of cuboidal cells in a peg-like arrangement resembling mesothelium 
and 4 tumours were made up of clear cells forming structures reminiscent of mesonephric tissue. 
The least common histological variant was transitional cell carcinoma: 19 cases (15:895). Seven 
of these showed patchy squamous metaplasia. 


Urethra: 42 cases, giving a bladder: urethra cancer ratio of 3 : 1. As Table I shows, 38 (90-45) 
were of the squamous cell type. All but 3 arose from the posterior urethra where they formed 
indurated perineal swellings. These tumours spread into the urethral bulb first (8 cases), then 
to the perineum (20 cases), base of penis (6 cases), scrotum (5 cases), buttocks (1 case) and inguinal 
lymph nodes (16 cases). 


Schistosomiasis 


No eggs were found in the urine and in none of the histological material examined was there any 
evidence of schistosomal infestation. 





Fig. 2. Well-differentiated squamous cell carcinoma of the bladder. Haematoxylin- 
eosin. x 160. 


Urethral Strictures 


Both bladder and urethral carcinomas were associated with urethral strictures, as shown in Table 
II. The highest proportion was found in squamous cell carcinoma closely followed by adeno- 
carcinoma and the lowest in transitional cell carcinoma. All these strictures were situated in 
the posterior urethra in males the majority of whom gave a history consistent with gonorrhoea 
many years past. Patients with strictures were, on average, 6 years younger than those without 
strictures. 


Metaplastic Changes in Non-tumourous Mucosa 


Histological material away from the tumour was available in 51 cases of bladder carcinoma. As 
Table III shows, squamous or glandular metaplasia and carcinoma-in-situ were present in a high 
proportion (25 of 51, or 49%). Excepting 4 cases of squamous cell carcinoma, all were associated 
with strictures. 
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Discussion 


The pattern that emerges from this study is that of a high frequency of squamous cell carcinoma 
of the bladder and urethra not associated with urinary schistosomiasis but with posterior urethral 
strictures. Males were found to predominate to an unusually high degree and patients with 
strictures were slightly younger than those without strictures. The population at risk is a tropical 
farming community with a high dietary intake of carbohydrate, particularly bananas. 

A high frequency of squamous cell carcinoma of the bladder has been reported from Egypt 
(Dimmette, Sproat and Sayegh, 1956), Portuguese East Africa (Gillman and Prates, 1962), 


Table H 


Carcinoma of the Bladder and Urethra: Proportion of 
Patients with Urethral Stricture in the Three Main 
Histological Types 








Bladder (°) Urethra (° 
Squamous cell carcinoma 32 of 75 (42-6) 20 of 38 (52-6) 
Adenocarcinoma 9 of 26 (34-6) 1 of 3 (33-3) 
Transitional cell carcinoma 2 of 19 (10-5) 0 of 1 (0) 
Total 43 of 120 (35-8) 21 of 42 (50) 
cant Sac a = tee i a terrane 
Table HI 


Carcinomas of the Bladder: Changes in Non-tumourous Mucosa 
in the Three Main Histological Types 


pM MD EE ARCUATE 


No. Metaplasia Carcinoma-in-situ 
Squamous cell carcinoma 38 13* 7 
Adenocarcinoma 4 4t 
Transitional cell carcinoma 9 1* 
Total 5i 18 7 


* Squamous metaplasia. 
t Glandular metaplasia. 


South Africa (Oettlé, 1955), Jamaica (Weston, 19612; Atkinson, 1967) and, in a previous study, 
from Uganda (Dodge, 1962), This is in contrast to England (Pugh, 1959) and North America 
(Mostofi, 1968), where squamous cell carcinoma is rare. Adenocarcinoma is also commoner in 
Uganda than in the temperate zones where its frequency is no more than 1 to 2% and where it 
is usually found in association with exstrophy of the bladder. By contrast, transitional cell 
tumours which account for the vast majority of urothelial tumours in most parts of the world 
form only a minority in Uganda. It may well be that squamous cell and adenocarcinomas and 
transitional cell carcinoma form 2 distinct groups with different aetiologies or that secondary 
factors operate to modify the tissue response. The importance of registering bladder cancer by 
histological type for epidemiological purposes has recently been emphasised by Tulinius (1970). 

Table IV shows, in a summary form, a number of seemingly disparate factors that have been 
incriminated in the aetiology of cancer of the urothelium in man. 
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Chemical carcinogens of industrial origin, the importance of which is well established in 
Western countries, are unlikely to have any significant role in Uganda. 95% of the population 
live off the land and the type of industrial activity such as the manufacture of dyestuffs, rubber 
or insulating materials hardly exists even in the capital. The evidence for smoking as an aetiological 
factor is slowly accumulating, but this is a recently acquired habit in Uganda and consumption 
is still low. Other diseases such as carcinoma of the lung, coronary disease and chronic bronchitis 
in which smoking has a much more important causative role are all rare. It may be added that 
in countries where exposure to industrial carcinogens and smoking are common, cancer of the 
urothelium is predominantly of the transitional cell type. 

The high frequency of squamous cell carcinoma in Uganda raises the question whether this 
might be causally related to infestation with Schistosoma haematobium. No eggs were found in 
any of the histological material in these 184 cases, but a devil's advocate might argue that they 
could have been missed, particularly in those 153 cases where only biopsies were available for 
examination. Schistosoma haematobium, however, does not occur in Uganda except in a small 


Table IV 


Aetiological Factors in Carcinoma of the 
Urinary Tract 





Industrial carcinogens 
2 naphthylamine 
4 aminobiphenyl 
benzidine 


Environmental factors 
Smoking 
Schistosoma haematobium 
Diet (bananas, bracken fern, nitrosamines) 
Tryptophan metabolites 
Beta-glucuronidase 


Anatomical abnormalities 
Exstrophy 
Diverticula 
Strictures 





area in the Lango district in the central part of the country (Bradley and Davis, 1972). This 
series includes 3 cases of bladder cancer from this area, all of which were of transitional cell type. 
Infestation with Schistosoma mansoni is widespread but only light to moderate in severity. Owor 
(1971) found 67 cases of schistosomiasis in 7,200 autopsies in Kampala and in only 1 of these 
was there any bladder involvement. Anthony and MacAdam (1972) reviewed 30,700 biopsies 
and 3,369 autopsies from all Uganda for evidence of schistosomal infestation which was present 
in 122 cases, all but 2 of which involved the gastro-intestinal tract. Schistosomal bladder cancer 
is stated to have certain characteristics summarised recently by Makhyoun et al. (1971): it occurs 
in younger age-groups, in the sex predominantly engaged on working in the fields (males in 
Egypt and females in Portuguese East Africa) and spares the base of the bladder. The peak 
incidence in Uganda is in the middle and later years of life, males predominate in spite of the 
fact that females work in the fields and the base of the bladder is not conspicuously spared: 38 % 
of bladder cancer where the site of the tumour was known arose from the trigone. 

Diet may be an important aetiological factor in urinary cancer in Uganda. It has been suggested 
that carcinogens could appear in the urine as a result of a disturbed endogenous metabolism of 
tryptophan. This essential amino acid is either incorporated into the body proteins or is broken 
down to serotonin (5 hydroxytryptamine, SHT), 5-hydroxyindoleacetic acid (5-HIAA) or nicotinic 
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acid, There are several compounds along these metabolic pathways that are themselves, or that 
are converted to, carcinogenic orthoaminophenols, and these have been found in bladder cancer 
patients (Brown et al., 1960). Steamed green bananas (matoke) are consumed in vast quantities 
by Ugandan Africans. Serotonin is known to exist in high concentration in bananas, and matoke- 
eaters have been shown to excrete abnormally large amounts of 5-HIAA in the urine (Crawford, 
1962). Sorrentino (1961) produced bladder tumours in 16 of 22 guinea-pigs by feeding them a 
diet rich in bananas. Urinary excretion of 5-HIAA increased during the experiment. The possibility 
of other tryptophan derivatives being present in bananas also exists. Orthoaminophenols excreted 
in the urine are normally conjugated to form glucuronides or sulphates and are rendered harmless. 
Urinary beta-glucuronidase converts them back to free carcinogens. High levels of this enzyme 
have been found in a number of conditions that affect the bladder, but the data are complex 
and open to several interpretations (Kerr and Barkin, 1970). It is, however, at least possible that 
in Uganda a dietary overload with potential carcinogens exists and the effect of this is made 
manifest by stasis, infection and increased beta-glucuronidase activity due to urethral strictures. 

A high incidence of urethral stricture in bladder cancer patients in Uganda has previously 
been reported from Jamaica by Weston (1961a) and Atkinson (1967) and from Uganda by 
Dodge (1964), who found it in 29 of 83 (35%) patients. The histological type of the tumour was 
squamous cell carcinoma in 33 (40%) of these patients but the relationship between presence ofa 
stricture and type of tumour was not specified. He also commented on the unusually high 
incidence of urethral carcinomas. In this study a definite relationship has been established 
between presence of a stricture and squamous cell, but not transitional cell, carcinoma of both 
bladder and urethra. A similar relationship also appears to exist between strictures and adeno- 
carcinoma. lt is of interest to note that where non-tumorous bladder mucosa was available 
squamous and glandular metaplasia or carcinoma-in-situ were present in a high proportion of 
those with a stricture. These data suggest that urinary stasis enhances the development of carci- 
noma in the urinary tract and that it is also capable of modifying its histological type, probably 
through metaplasia. This enhancing effect is also reflected in the slight age difference that was 
found between those with and those without strictures. It may be further suggested that a similar 
mechanism operates in those areas where a high frequency of squamous cell carcinoma is linked 
with a high prevalence of urinary schistosomiasis. 

The aetiology of these strictures is almost certainly gonococcal. Griffith (1963) reported an 
average attack rate of 157; per year for the adult male population of Uganda and also estimated 
that one-half of the women have been sterilised by gonorrhoea by the age of 30. He calculated 
the incidence rates of acute gonorrhoea and of urethral stricture in males in the various districts 
and obtained a significant inverse correlation with female fertility rates. Gonorrhoea is also very 
common in the West Indies, where it is locally referred to as “the gentleman's disease" (Weston, 
19615). Finally, this raises the possibility that urinary cancer in these areas may be due to a 
sexually transmissible, contagious agent. No studies have yet been carried out to explore this 
possibility, but it seems unlikely as exposure to such an agent should result in a more equal 
distribution of cancer in the two sexes. 


Summary 


Carcinoma of the urinary tract in Uganda shows some unusual features. 

Squamous cell carcinoma is the predominant histological type. This is associated not with 
urinary schistosomiasis, which only occurs in one small area of the country, but with longstanding 
posterior urethral strictures of gonococcal origin. This association is found in both bladder and 
urethral carcinomas, the relative frequency of the latter being unusually high. Possible aetiological 
factors include dietary overload with tryptophan and increased beta-glucuronidase activity. The 
presence of a stricture is likely to have an enhancing effect on carcinogenesis and is the major 
factor in producing a high incidence of squamous cell growths through urinary stasis, infection 
and metaplasia. 

46/2—F 
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My thanks are due to Dr A. C, Templeton who collected, organised and made available for study the material on 
which this report is based. 
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Bilateral Breast Metastases from Carcinoma of the 
Prostate 


JAMES SCOTT, A. H. T. ROBB-SMITH and IAN BURNS 
United Oxford Hospitals 


In patients with carcinoma of the prostate who develop breast tumours the differentiation between 
primary breast pathology and prostatic metastases is difficult to determine by conventional 
histological techniques. However, histochemical analysis of tumour tissue for its acid phosphatase 
content may provide the diagnosis, as illustrated in the following case. 


Case Report 


A 75-year-old male presented in October 1970 with a 3-month history of anorexia and urinary frequency, There 
were no associated symptoms and no relevant past history. On examination the only significant findings were that 
he was clinically anaemic, had a firm non-tender fixed mass in the left supraclavicular fossa, and an enlarged 
irregular prostate with obliteration of the median sulcus. 





Fig. 1. Shows bilateral breast enlargement. There is some bruising of the right breast at 
the biopsy site. 


Laboratory investigations: Haemoglobin, 6-5 g per 100 ml; E.S.R. 160 mm in the first hour; a blood film 
showed an early leucoerythroblastic picture; urea, 33 mg per 100 ml; serum acid phosphatase 260 units. I.V.P. 
showed a mild bilateral hydronephrosis and a moderate residual volume of urine after micturition. Radiography 
showed several sclerotic deposits in the lumbar spine and pelvis. Biopsy of the supraclavicular mass revealed 
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fatty connective tissue widely infiltrated with anaplastic spheroidal cells compatible with a diagnosis of prostatic 


metastasis. After a blood transfusion of 6 units he was started on fosfestrol (Honvan) 1,000 mg intravenously, daily 
for 7 days followed by 250 mg orally, b.d. One month later he was well, with less urinary frequency. His serum acid 
phosphatase had fallen to 42-5 units. Three months later, however, he had developed diarrhoea and had stopped 
taking the Honvan. He was therefore started on stilboestrol 5 mg t.d.s. and apart from minor joint pains felt well. 
18 months later, in May 1972, he was noted to have bilateral painless breast enlargement. The right breast contained 
a firm, round mass which was fixed to the skin with some inversion of the nipple. The left breast contained a smaller 
mass with no discrete borders (Fig. 1). 

Biopsy of the right breast lesion showed this to bea poorly differentiated spheroidal cell carcinoma. In June 1972 
he had a right simple mastectomy and an excision biopsy of the lesion in the left breast. Histological examination 
showed a tumour similar to that of the biopsy from the right breast and histochemical analysis gave a positive acid- 
phosphatase reaction, suggesting very strongly that these tumours were prostatic metastases. His oestrogen therapy 
was therefore contínued and in August 1972 he had a bilateral subcapsular orchidectomy. During this admission 
to hospital he was given a 3-unit blood transfusion as haematological investigations revealed a haemoglobin of 
9:8 g % with a blood film showing a leucoerythroblastic picture similar to previous examinations. He made an 
uneventful postoperative recovery and is well and active with no specific symptoms 4 months later (December 1972). 


Comment 


General Discussion. The development of a breast lesion in a patient with carcinoma of the prostate 
receiving oestrogen therapy is rare. There are only 18 such cases reported in the English literature: 
16 reviewed by Lome and Austen (1970), and 1 each reported by O'Grady and McDivitt (1969) 
and Hartley and Little (1971). Of these, the reported histological interpretation was metastatic 
in 9 cases, primary in 6 cases and in the remaining 3 cases no histological interpretation was 
offered. But, as already stated, the only reliable differentiating guide is obtained by selective 
staining for acid phosphatase and in only 4 of the previously recorded cases was this test performed. 
In each case where the acid phosphatase reaction was recorded it was reported as positive and 
the breast lesion therefore deemed metastatic. Campbell and Cummins (1951) were the first to 
report the acid phosphatase reaction of 1 such tumour and to indicate that an element of doubt 
must remain over the correct diagnosis in the reported cases, which now number 14, where 
histochemical analysis was not performed. The interpretation of the pathology in the first few 
recorded cases was strongly affected by the belief that oestrogen therapy could be an aetiological 
factor in the development of carcinoma in the male breast. Lacassagne had in 1932 induced 
breast tumours in male mice by the administration of oestrogens. However, there is now con- 
siderable evidence that this is not a significant factor in the aetiology of human male tumours. 
In a series of 198 cases of primary carcinoma of the male breast reviewed by Holleb, Freeman 
and Farrow (1968) no cases were associated with concomitant oestrogen therapy. They also 
quoted a review made in 1946 of more than 17,000 cases of prostatic carcinoma treated with 
oestrogens which yielded only 2 cases of breast cancer. Amongst their conclusions were “at 
present there does not appear to be any causal relationship between male breast cancer and 
oestrogen administration". More recently this observation has been confirmed by Crichlow (1972) 
in a review of the world literature on carcinoma of the male breast. It is of interest that in 
those cases previously recorded which were deemed metastatic by histological methods, where 
survival after the development of breast metastases was recorded, the average survival was only 
4 months. 


Pathological Discussion. In 1935 Kutscher and Wolbergs identified a phosphatase in urine with optimum activity 
at pH 4-5 and showed that it was derived from prostatic tissue. Gomori (1941) devised a histochemical test for acid 
phosphatase using lead sulphide as an indicator, after fixation in ice-cold acetone and paraffin embedding. Maximum 
activity was present in normal and malignant prostatic tissue, but acid phosphatase could be detected in normal 
and neoplastic conditions of the gastrointestinal tract, though breast was negative as was pancreas and ovary. 
Gomori's original method was somewhat capricious, but was made more reliable by the modification of Wolf, 
Kabat and Newman (1943). Abdul-Fadl and King (1947, 1948), anxious to differentiate the prostatic acid phos- 
phatase in serum from that in erythrocytes, showed that the former was inhibited by tartrate, whereas the acid 
phosphatases of erythrocytes and most other tissues was inhibited by formalin, which had no effect on prostatic 
phosphatase. It was at this time that Dean and Woodward (1947) showed that it was possible to distinguish pros- 
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tatic carcinomatous tissues from neoplastic tissues in adjoining areas of rectum and bladder by estimating the acid 
phosphatase content of tumour extracts. 

As has been mentioned, Campbell and Cummins (1951) were the first to use the histochemical acid phosphatase 
technique to determine whether or not mammary tumours developing during oestrogenic therapy for prostatic 
carcinoma were metastases from the prostate or hormonally induced primary mammary tumours. The neoplastic 
tissue of the breast and prostate from the postmorten examination of their case both gave a strong positive reaction 
for acid phosphatase. Glück (1952) was unconvinced by Campbell and Cummins' histochemical findings and ob- 
tained positive acid phosphatase reactions in over 70% of a large number of biopsies of normal, hyperplastic and 
neoplastic breast tissue using their technique. 

Histochemists were dissatisfied with the Gomori method and its modifications for acid phosphatase. Reiner, 
Rutenburg and Seligman (1957), in a review of acid phosphatase activity in human tumours, used an azocoupling 
method which they had developed in which biopsies were fixed in cold neutral 107; formalin for 24 hours and then 
frozen sections were cut on which the reaction was applied; they obtained a strong positive reaction in prostatic 
carcinoma and gastro-intestinal neoplasms and moderate reactions in neoplasms of the breast, thyroid and skin. 
They noted that fixation in acid formalin reduced the enzyme reaction but reported a case in which a lymph node, 
infiltrated with a poorly differentiated carcinoma, gave a strong positive reaction for acid phosphatase although the 
material had been fixed in non-buffered formalin for 2 days and surgical investigations confirmed that the primary 
growth was in the prostate. 

Fanger and Barker (1959), in a detailed histochemical study of breast tissues, obtained positive acid phosphatase 
reactions in a range of pathological conditions using both the azo and lead methods on frozen sections after 
fixation in neutral formalin for 2 hours. 

Zugibe (1970) was the first histochemist to recognise the problem of determining whether an undifferentiated 
carcinomatous metastasis was of prostatic origin or not, and applied the inhibition technique devised by Abdul- 
Fadland King (1948). Zugibe recommends that unfixed frozen sections should be stained by the azocoupling method, 
which would be controlled by adding formalin or tartrate to the substrate and control sections of prostate and 
non-prostatic tissue should be stained at the same time. The addition of tartrate will inhibit the reaction with 
prostatic acid phosphatase whereas the addition of formalin inhibits the acid phosphatase of tissue other than 
prostate. 

Of the 4 cases already reported of breast metastases from prostatic carcinoma in which a histochemical test was 
applied, Campbell er al. (1951, 1962) merely state that the Wolf, Kabat and Newman method was used, so pre- 
sumably the material was fixed in acetone, though in their second case they estimated the acidoglycophosphate 
content of the breast. Boutouras, Woodhams and Brown (1965) explain that the prostatic origin of the breast 
neoplasm “was confirmed by physico-chemical acid phosphatase test" while Lorne and Austen (1970) found that 
“the Gomori acid phosphatase stains gave positive results". 


Histochemical Investigations in this Case 


In the case reported here, the material consisted of a formalin fixed paraffin block, and the 
remains of the surgical specimen which had been preserved in formal saline (pH 4-8) at room 
temperature for 4 weeks and so had not received the special care which the histochemist requires. 

However, haematoxylin eosin stained sections of the breast showed a diffuse infiltration with a 
spheroidal cell carcinoma and normal mammary ducts could be seen lying in the carcinomatous 
tissue (Fig. 2); it would be difficult on morphological grounds to state categorically that the 
tumour was not a poorly differentiated primary carcinoma of the breast and stains for mucins 
gave no help. 

Cryostat sections of the formalin-fixed material were stained for acid phosphatase using the 
azocoupling method of Rosales et al. (1966). The tumour tissue stained very strongly, as did 
control sections of prostatic hyperplasia which had been fixed in formalin at pH 7-0 for 7 days. 
The addition of 10% 0-2M tartrate solution to the incubation medium markedly reduced the 
staining of the tumour tissue from the breast and the prostatic control. 

However, in view of the reports by Glück (1952) and Fanger and Barker (1959) that primary 
breast carcinomata gave strong acid phosphatase reaction using their technique, it seemed 
desirable to test this, using material which had received similar treatment to the breast specimen 
of the case reported here. Accordingly 4 specimens of primary breast carcinomata which had been 
fixed in formalin at pH 7-0, 1 for 24 hours, the others for 7 days, were treated in a similar manner 
and all failed to stain, although the prostatic controls stained strongly. 

Six further breast specimens (4 carcinomata and 1 fibro-adenosis of the female breast and 1 
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primary carcinoma of the male breast) were obtained in the unfixed state. Cryostat sections were 
prepared and all gave a strong positive reaction for acid phosphatase; post-fixation in formalin 
(pH 7-0 for 4 hour) reduced the staining slightly, the reduction was more marked after 1 hour and 
there was no staining after 3 hours, although post-formalin fixation had no effect on the control 
prostatic tissue. Addition of tartrate to the incubation medium inhibited the staining of the breast 
carcinomata and reduced the staining of the prostatic control. 

Numerous other experiments were carried out, which will be reported elsewhere, but it is 
possible to conclude that if carcinomatous tissue which has been fixed in formal saline for more 
than 24 hours gives a positive acid phosphatase reaction with an azocoupling technique, it is 
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Fig. 2. Section of breast tumour of patient (Haematoxylin-eosin x65). There is a diffuse 


infiltration with a poorly differentiated spheroid cell carcinoma which is surrounding the normal 
breast ducts. 


highly probable that it is of prostatic origin and this probability is increased if addition of tartrate 
to the incubation medium inhibits the reaction; naturally it is necessary to have control tissues 
treated in a similar way. On the other hand, if fresh unfixed tissue or tissue fixed in acetone should 
give a positive acid phosphate reaction it cannot be presumed to be of prostatic origin, unless 
the reaction is not inhibited when formalin is added to the substrate and is inhibited by the 
addition of tartrate (Fig. 3). 

By adopting these procedures it should usually be possible to determine whether or not a 
breast tumour is of prostatic origin so that treatment may be adjusted accordingly. 


Summary 


A case of bilateral breast metastases developing in a patient with carcinoma of the prostate 
while on oestrogen therapy is described. 

Differentiation between prostatic metastases and primary breast tumours under these circum- 
stances is important as the treatment for each is different. 
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Fig. 3. Acid phosphatase reactions. A, Section of breast tumour of patient. B, Section of primary carcinoma of breast. 
C, Section of normal prostate. 


1 Acid phosphatase reaction on formalin fixed material. 

2 Acid phosphatase reaction on formalin fixed material after addition of tartrate to substrate. 

3 Acid phosphatase reaction on fresh unfixed material. 

4 Acid phosphatase reaction on fresh unfixed material after addition of formalin to the substrate. 


It can be seen that formalin fixation does not inhibit the phosphatase reaction on the patient's tumour or the prostatic 

control (1), although the reaction on both the tumour and prostatic control is inhibited by the addition of tartrate (2). 

On the other hand, fresh unfixed primary carcinoma of the breast gives a strong acid phosphate reaction as does the 

p control (3) but the addition of formalin to the substrate inhibits the reaction on the primary breast carcinoma 
ut has no effect on the prostatic control (4). 


Such differentiation may be difficult by conventional histological techniques, but histochemical 
analysis can resolve the problem, as was possible in this case. 


We would like to thank Mr E. J. C. Wynne, M.A., M.Chir., F.R.C.S., for permission to report this case and for 
his help and advice. 
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Some Observations on the Quantitative Analysis of 
over 1000 Urinary Calculi 


E. J. WESTBURY 
Institute of Urology and St Peter's Hospitals, London 


For 4 years a system of stone analysis based on the quantitation of 5, and subsequently 6, of the 
most frequent parameters was in operation in the author's laboratory. By this system, described 
by Westbury and Omenogor (1970), 1,022 stones were investigated. From the results a study was 
made of the differences in the chemical aspect of stone formation between: 


(a) Male and female patients. 

(b) Patients of the same sex from various ethnic groups. As overseas male patients were far 
more numerous, females were excluded from this study. 

(c) Adults and children. 

(d) Patients suffering from various conditions of which repeated stone formation is a disting- 
uishing clinical feature, i.e. hyperparathyroidism, sponge kidney and idiopathic 
hypercalciuria. 

(e) Staghorn calculi as opposed to those of more regular or indeterminate shape. 

(f) Stones above and below 100 mg in weight. 


A further study was made into the degree to which persistent stone formers (those producing 
more than 1 stone in the 4-year period) were able to repeat the pattern of chemical composition 
in later stones. 


Materials and Method 


The system of analysis as originally conceived has already been described (Westbury and 
Omenogor, 1970). A brief summary is given below including recent modifications. 


Pretreatment 


On reception in the laboratory each stone specimen was documented, and its shape and colour noted, In the case 
of very large stones, an apparently representative portion was selected for analysis. The calculus was freed from 
extraneous matter (blood, tissue, etc.), dried, weighed and pulverised with pestle and mortar. If the specimen con- 
sisted of many discrete calculi, one only was selected at random for analysis. 


Preparation of Aliquots 


Two 10-mg aliquots of homogenous stone powder were weighed. One of these was dissolved in 5 drops of concen- 
trated hydrochloric acid with the application of heat. On cooling, the solution was transferred to a 25-ml volumetric 
flask and the contents made up to the mark with deionised water. 

The second aliquot was dissolved in 2 ml of a decalcifying solution consisting of 597 (w/v) ethylene diamine 
tetra-acetic acid (A.R. recrystallised) adjusted to pH 7-8 with sodium hydroxide. When solution was complete, 
which sometimes entailed leaving overnight, the final volume was made up to 10 ml. 
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Treatment of Stones weighing less than 20 mg 


Very small specimens presented a 2-fold problem. Not only was the stone often too small for the routine procedure, 
it was also difficult to recover sufficient powder from the mortar after pulverisation. In these cases the second aliquot 
was omitted, and after the transfer of a minimal amount of powder to spot-trays for qualitative tests, the whole of 
the remaining stone material was weighed and dissolved in acid. 


Table I 
Summary of Methods 
————— nÍ——— ——— eS GR GI 


Aliquot 
Estimation Used Method Reference 
Calcium Acid Flame photometry Westbury and Omenogor (1970) 
Zeiss PMOII 
Oxalate Acid Permanganate titration Archer, Dormer, Scowen* and 
Watts (1957) 
Phosphorus Acid Auto-analyser H Technicon Methodology 
Magnesium Acid Atomic-absorption Dawson and Heaton (1961) 
Perkin Elmer 290 
Ammonium Acid Nesslerisation Westbury and Omenogor (1970) 
Uric Acid E.D.T.A. Auto-analyser H Technicon Methodology 





* This describes a method for urinary oxalate. It is used for calculi, omitting the pre-treatment 
stage. 
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Fig. 1. Correction chart for apparent oxalate in uric acid stones, 


Analysis of Quantitated Parameters 


The aliquots were introduced into the normal laboratory work-load. The acid aliquot was used for calcium, 
oxalate, phosphorus, magnesium and ammonium contents; the E.D.T.A. aliquot for uric acid alone. The methods 
of estimation were accordingly for the most part incidental in that it was desired to assimilate the analysis of calculi 
as completely as possible into laboratory routine. The methods currently in use are shown in Table I. 

The estimation of oxalate posed a problem, in that the uric acid also reduced potassium permanganate. This was 
solved satisfactorily by assessing the “oxalate equivalent" of serial dilutions of uric acid. The correction curve is 
shown in Figure 1. 
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Unquantitated Parameters 


A small amount of stone powder was transferred to two spot-trays for tests for carbonate and cystine, To the first, 
two drops of concentrated hydrochloric acid were added. Effervescence indicated the presence of carbonate. 

On the second spot-tray the nitroprusside reaction for cystine was carried out, The reagents added were a drop 
of 5% potassium cyanide followed after a 5-minute interval by one of fresh 5% sodium nitroprusside, An unequi- 
vocal magenta colour denoted the presence of cystine. 

In practice, a third spot-test for uric acid was found advisable using the cyanide solution mentioned above and 
Folin’s uric acid reagent (obtained commercially). This was necessary for testing small stones, but it also detected 
those calculi in which a high percentage of uric acid necessitated dilution before auto-analysis. 


Results 


From 28.2.68 to 28.1.72, 1,033 alleged urinary calculi and accretions were successfully analysed. 
These could be classified primarily as follows: 


Genuine calculi from human patients 1,022 
Genuine calculi from experimental animals 6 
Artefacts and hoaxes 5 

1,033 


The results of the 1,022 analyses from human patients were further categorised : 


(a) By parameters. Histograms (Figs. 2 to 7) were prepared showing the frequency distributions 
of varying contents of calcium, oxalate, phosphorus, magnesium and other constituents. 

(b) By groups of patients. Differential assessments were made of the stones from the following 
sources: 


(i) Female patients (212 stones). These were not subdivided because few of them came from 
overseas. 
(ii) Western European male patients (533 stones). 
(iii) Eastern European male patients (37 stones). 
(iv) Afro-Asian male patients (147 stones). 


The principal criteria in allotting a patient to categories (ii), (iii) and (iv) were the patient's surname and address. 
The largest group of Eastern Europeans were ostensibly Greek (18) and most of the rest had Slav surnames. The 
choice of the title Afro-Asian for category (iv) was made principally to justify the inclusion of a small group from 
India (10); the bulk of this category were Arabs. The sometimes limited information of addressographed labels 
suggested that most of the Islamic world, including Turkey, was represented. 


(v) Children (36 stones). 
The criterion of occupancy of a bed in the children's ward. 


(vi) Patients suffering from hyperparathyroidism (23 stones). 
(vii) Patients suffering from sponge kidney (16 stones). 
(viii) Patients suffering from idiopathic hypercalciuria (46 stones). 


The sample sizes in these classes were disappointing, because, in many cases, the stones relating 
to known cases of hyperparathyroidism, sponge kidney and idiopathic hypercalciuria were 
presented before the present methods of analysis were instituted. There is also a time lag between 
the initial diagnosis of urolithiasis and a more precise differential diagnosis. 

(c) By stone morphology. The most clear-cut distinction was that betweeen the characteristic 
lateral branching shape of the fragile "staghorn" and the more usual hard spherical nature of 
the bulk of the specimens. The results from 62 unequivocal staghorn calculi were examined. 

(d) By size. For this purpose an arbitrary dividing line was drawn at 100 mg. As this part 


218 BRITISH JOURNAL OF UROLOGY 


of the study was an afterthought, this information is not included in the histograms. 270 of the 
stones were under 100 mg in weight. 
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Fig. 3. Histogram of oxalate percentage frequency in individual stones. 


A separate investigation concerned the ability of recurrent stone formers to repeat the relative 
chemical composition of the first stone in later specimers. Specimens from patients producing 
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more than 1 stone in the 4-year period were included. There were 2 series of 5 stones each, 3 
of 4, 8 triplets and 43 pairs of primarily calcium-containing stones. Excluded were 8 pairs of 
cystine stones and 1 collection of 6 stones consisting almost entirely of uric acid. 

It was assumed that the first stone to be received was the initial stone of the series, and per- 
centage composition for each parameter in later stones was plotted against initial percentage. It 
was noted that patients with a known history of recurrent urinary infection presented a more 
varied picture than patients without such a history. For this reason a distinction was made 
between “sterile” and “infected” calculi. The coefficients of correlation obtained are shown in 
Table VH. 

In addition to the histograms, the results are further summarised in Table II which shows 
the mean percentage composition of the stones in each group or type, and Table IH, which 
shows likewise the percentage of positive findings. As Poisson-type distributions are markedly 
absent in the histograms, an attempt was made to assess the significance of the differences between 
groups by applying the x? test. For each of the smaller groups the distribution of stones between 
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Fig. 4. Histogram of phosphorus percentage frequency in individual stones. 


the various concentration ranges of the parameter was compared with a numerically equal aliquot 
of the total sample or the larger group. In the case of the qualitative parameters, these concentra- 
tion ranges were simply absence or presence of carbonate and cystine respectively. The values 
of x? obtained were referred to probability tables. These results are shown in Table IV. 


Discussion 


The scheme described for stone analysis is simple, rapid and fits neatly into hospital laboratory 
routine, but it has one great disadvantage. Except for pure cystine stones, it gives scant informa- 
tion as to the molecular nature of the accretion. For this purpose crystallographic or other 
specialised physical methods are necessary, and Herring in a classic study (1962) has shown how 
many different chemical substances may be found in 10,000 stones. Notwithstanding the attempt 
of Hodgkinson, Peacock and Nicholson (1969) to assess from the principal elemental parameters 
the proportions of calcium oxalate, apatite and magnesium ammonium phosphate present in a 
given stone, the variety of constituents renders this undertaking beyond the scope of purely 
chemical analysis. 
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But a minute crystallographic description is not relevant to the clinician, and a possible way 
out of this difficulty is to observe how well the stone composition fits into certain fairly well 
defined patterns. An attempt at such a scheme of identification is shown in Table V. 

Figure 8 is a histogram showing the breakdown of 1,022 calculi in this study on such an empirical 
basis. No mathematical treatment of this material has been made because of the subjective nature 
of the interpretation. Table VI shows the histogram information in terms of the percentage of 
each type in each category of stone former. 
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Fig. 5. Histogram of magnesium percentage frequency in individual stones. 


From the various strands of statistical evidence, relationships between stone and stone-former 
in 6 areas of investigation began to emerge: 


1. Sex 


The most significant and explicable difference is that between male and female patients. This 
relates to the greater risk of urinary infection incurred by women. The correlation between 
recurrent urinary infection and chemical composition of stones has been investigated in the 
earlier work of Westbury and Omenogor (1970). Thus Figures 2 to 8, and Tables II, HI and VI 
show that the typical "male" stone is composed mainly of calcium oxalate, and that the typical 
"female" stone conforms to the triple phosphate or carbonate-apatite pattern, frequently staghorn 
in appearance. 
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2. Environmental Factors 


The most striking difference between ethnic groups of stone formers is in the proportion of uric 
acid stones. Since hyperuricaemia is predominantly a male trait, these stones are almost invariably 
produced by men, but, as Table VI shows, the proportion of such stones in the pure state is twice 
as great in the Eastern groups. Stones from Afro-Asian males also contain significantly less 
calcium and phosphorus than Western European males, and the same trend would seem to be 
present in the Eastern European group. 

The significance of these findings is far from clear. The studies of various workers suggest that 
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Fig. 6. Histogram of ammonium percentage frequency in individual stones. 


the environmental factors in the aetiology of urolithiasis are complex. In this context the series 
of studies conducted on a geographical basis by Lonsdale, Sutor and Wooley and continued by 
Sutor and Wooley (1968, 1971) provide much material for speculation. The roles of climate 
(Frank and De Vries, 1966), of diet (Anderson, 1962), and of the patients’ working conditions 
(Blacklock, 1965) have been investigated, 


3. Age 

Children's stones contain less calcium and oxalate, and more phosphorus and magnesium than 
the typical stone of the whole group (Table II, Figs. 2 to 5). Although the collection of stones from 
little girls has perhaps been distorted by the presence of 6 cystine specimens, it is interesting that 
the composition of children's stones generally, and those of little boys especially, bears a general 
resemblance to those of adult females. The relationship would appear to be that children are 
more likely to have an associated urinary infection, which alters the composition of the urine in 
such a way as to favour the production of proliferative calculi. 
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4. Diagnostic Considerations 


Despite the small number of stones from patients whose medical histories were readily available 
and sufficiently extensive, significant findings were made concerning calculi in idiopathic 
hypercalciuria (Tables II to IV, Figs. 2 to 6). These patieats’ stones contain much more oxalate 
than sponge kidney stones, and probably more oxalate than those produced in hyperpara- 
thyroidism; they contain less phosphate than hyperparatl yroid stones and less magnesium than 
stones in either of the other two groups. They are also almost always devoid of carbonate. 
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These groups are not, however, strictly comparable ia that nearly all the hyperparathyroid 
patients were female and nearly all the idiopathic hypercalciurics were male. For this reason the 
comparison of greatest value is that between the latter group and cases of sponge kidney, in 
which the proportion of each sex is approximately the same. A deduction from the figures, 
necessarily tentative in view of the small numbers, would be that there is in idiopathic hyper- 
calciuria a pattern of mineral excretion which favours the deposition of oxalate, but inhibits the 
production of triple phosphate and apatite calculi, When idiopathic hypercalciurics do form stones 
of mixed phosphate/oxalate composition, these conform to the "sterile" pattern as illustrated 
in Table VI. 

It was also observed that nearly half of the stones from cases diagnosed as idiopathic hyper- 
calciuria weighed less than 100 mg. However, an attempx to show that the oxalate content was 
higher in the smaller stones was unsuccessful. 
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The observation by Chambers, Hodgkinson and Hornung (1972) that stones formed in primary 
hyperparathyroidism tend to be composed of calcium phosphate received some support in this 
study, but with qualification. The much higher proportion (75%) found in their investigation 
was, in fact, 3 out of only 4 specimens. It is clear that many more specimens need to be analysed 
and much more clinical information needs to be accumulated before the significance of these 
findings can be assessed. 


Table II 
Mean Percentage Composition of Types of Calculus 
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M Number 
Description or Source E ol Uric 
of Stone Sex of Patients Stones Calcium Oxalate Phosphorus. Magnesium Ammonium Acid 
£212 Female Y 
Total sample 4 717 Male a 1,022 21:50 2847 6:62 1:30 1-02 479 
\ 95 Sex unknown | 

From adults Female 196 2074 17.59 9-59 2413 2-10 107 
From adults Male 694 2233 31:35 571 0-67 0-63 5.19 
From Western Europeans Male 533 23-34 30-08 6:60 J 0-85 0-66 2-74 
From Eastern Europeans Maie 37 20-06 3174 462 0-59 0:38 12-04 
From Afro-Asian nap Male | 147 19-02 3257 3:28 0:68 0-91 ie 
In byperparathyroidism Gent ual 23. 2500 — 2613 9:88 104 0-46 0 
In sponge kidney T3 Male f 14 2414 18:56 9-27 1-90 0 0-19 
In idiopathic hypercatciuria — 4,1 Female } 46 2647 ITA 628 022 0-03 0 
From children ^o Female 16 12:50 483 6:17 1-91 2:06 o 
From children Male 23 18:87 1197 11-01 3-81 3-23 1-40 
Staghorn Female 33 16-46 3-91 11-70 405 4-46 O18 
Staghorn Male 29 20:11 17.04 8-72 241 23 378 
Less than 100 mg Female 36 22-45 2692 8-65 142 1-60 0:34 
Less than 100 mg Male 234 22-73 35-61 470 0-40 0-27 6-65 
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Table IH 
Percentage of Positive Findings in Types of Calculus 


NENNEN EE ttt CCC 














Description or Source Urie g 
of Stone Sex of Patients Calcium Oxalate Phosphorus Magnesium Ammonium Acid Carbonate Cystine 
212 Female ) 
Total sample 717 Male > 974 9r8 78-6 512 271 10-1 24.5 25 
| 95 Sex unknown j 
From adults Female 98-0 96-6 954 760 459 46 444 46 
From aduits Male 974 91-7 723 45-4 213 10-8 17-6 14 
From Western Europeans Male 983 96:6 75-6 41-4 20-4 54 179 r3 
From Eastern Europeans Male 973 90-0 76:0 46:0 1353 29-8 54 0 
From Afro-Asians Male 94.5 89-8 659 359 24:5 217 150 20 
In hyperparathyroidism 4 !4 Female y 1000 — 1000 957 700 174 0 260 0 
In sponge kidney M: 957  — 889 857 575 0 72 74 o 
In idiopathic hyper- f 1 Female : | : i ! 

Beso {45 Male J 1000 — 1000 89.2 58-8 44 0 0 0 
From children Female 813 85-7 62-5 $0-0 37-5 0 343 375 
From children Male 100-0 100-0 913 82:6 65.2 17:3 60.9 0 
Staghorn Female 939 100-0 939 93-9 87-9 3-0 90-9 61 
Staghorn Male 100-0 94-7 862 69:0 65-5 69 58-6 69 
Less than 100 mg Female 97.2 95:5 TIB 63-9 30-6 5-6 27.8 28 
Less than 100 mg Male 974 911 735 329 15:8 120 64 04 


5. Size and Shape of Stone 

In view of the accepted view (Lonsdale, Sutor and Wooley, 1968) that the majority of large stones 

consist of an oxalate core surrounded by phosphate at the periphery, it is not surprising that the 

smaller stones contained significantly more oxalate and less phosphate (Table II). The demarca- 

tion was, however, not as clear-cut as was expected, and it is an oversimplification to make a 
46/2—6 
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hard and fast division between small “hypercalciuria” stones, consisting of phosphate aggrega- 
tions. Yet the notion of a hard oxalate core, often so small that it cannot be detected chemically, 


Table IV 
Statistical Evaluation 
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(Stones from female patients 34.1* 56:6* 29.6* 88.7*  2867*  683* 1958* 8-4* 
Stones from male patients 134 9:3 29.6* 248* 29-8* 1-7 22 0.5 
| Stones from W, European males 30-1* 15:4 9:4 22-5* 22.5* 36-6* 17.8* 58* 
| Stones from E. European males T4 85 134 34 58 61 $4 rd 
Total sample < Stones from Afro-Asian males 12:4 18-6* 32.9* 14-0 21 12-9* T.6* 02 
| Stones in hyperparathyroidism 60 10:2 421" 26:.3* 92 22 0-2 0-6 
Stones in sponge kidney 17-0 43 15-5 33.2* 42 26 1-3 04 
prons in idiopathic hyper- 138 22.8* 18-1* 24.7* 11:0* 43 10-0* 19 
i calciuria 
Adult stones Children's stones 45-0* 18-3” 15.4% 194+ 13-4* 12:7* T2* 16-0* 
Total sample Staghorn caleuli 34-5* 50-0" 41-8" 128 5* 59.2* 37 212* 0-3 
Stones over 100 mg Stones under 100 mg 24-0* 70:8” 40:7* 632* 58-7* 78 30-1* 3-0 
Stones from male patients Stones from fernale patients 560*  1175* 160-5* 15444 63-8* 13-8*  1023* 10-0* 
Stones from W., European Stones from E. European males 48 8-6 1r8 16 68 IE $0 ies 
males 
BE from W. European Stones from Afro-Asian males 50.2* 3297 80.2* 77 35 22.7* 12 0:9 
males 
Stones in idiopathic hyper- Stones in sponge kidney 50.2* 17-5* 9:9 58 
calciuria 
Stones in idiopathic hyper- — Stones in hyperparathyroidism 47 12:8* 14-0* 152* 63 
calciuria 


* Statistically significant (P « 0-05). 


Table V 
Examples of Typical Stone Patterns—Percentage Composition 






4 c 
E £ kzi 5 2 
E £ * B s 2 E 2 
 & € < P ài § E 
Type o ER s 5 24 6 6 ë Remarks 

"Pure" oxalate 29-2 16 Nil Nil Nil $598 ~ Oxalate/calcium 2:1 traces only of other consti- 
tuents, 

Mixed phosphate/oxalate 

(a) "Sterile" 283 90 Nil Nil Nil 358 ~ - Oxalate/calcium less than 2: 1 phosphorus not more 
than 10°), traces of Mg; NH4, CO; absent. 
(b) "Infected" 275 11-0 09 Nil Nil 23-6 + ~ Oxalate/calcium 1:1: or less. Phosphorus $% or more 

Mg, NH4, CO; frequently present. 

“Triple phosphate" 8&5 10-2 54 Nil 86 87 + - Mg/ NH4 1: L3, CO; usually present. Sometimes 
small amounts of calcium and oxalate. 

Apatite 225 16-5 23 Ni Nil 80 * - Calcium often 30°. Phosphorus usually 109;. Mg, 

f k CO; often present. 

Uric acid [9 33 Nil 800 Ni Ni ~ - Traces only CLAUSE constituents (except NH4 in acid 
urate stones), 

*'Infected"' uric acid t73 88 LO 200 Nil 176 + - Diminished urie acid. Other constituents variable. 

Cystine Mi Ni NI NI o Ni Ni - * Usually pure. 

“Infected” cystine i43 78 04 Nil Nil Nil + + One only found 

Silica 14 08 O8 Ni Nil 67 - - Silica suspected from absence of other constituents. 


Comfirmed by reference laboratory (Joekes, Rose 
and Sutor, 1973). 
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surrounded by a soft proliferation of phosphate is supported by the chemical characteristics of 
staghorn calculi (Table H, Figs. 2 to 6). 

It was, however, interesting to observe that even in terms of size and shape there was a marked 
difference depending on the sex of the patients. Table VI shows clearly that staghorns from women 
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are very largely composed of triple phosphate, and that small stones from male patients are 
much more likely to be calcium oxalate than those from females. 


6. Recurrence of Stone Formation 


The degree to which a stone former is able to reproduce the pattern of chemical composition of 
the initial calculus depends to a large extent upon whether the urine remains sterile. This is 
demonstrated by the coefficients of correlation shown in Table VII. Applied to recurrent sterile 
calculi these are significant for each parameter studied; even the lowest coefficient exceeds its 
standard error by a factor greater than 5. One may conclude from this that for each patient liable 
to urolithiasis there is an inherent set of factors which determine the composition of the stone 
formed. A change in these factors, the most obvious being the onset of infection, alters the chem- 
istry of the accretion. Stones of such mixed composition may differ not only from centre to 
surface but from one end to the other in large stones that obstruct the ureter. 

In addition to the positive findings, a great deal of experience was gained as to the pitfalls 
into which this type of enquiry may fall through lack of patient data. 
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Fig. 8 Classification of calculi by empirical composition patterns. 


In any further study, information will be sought on all the following variables: sex, age, 
country of origin and occupation of the donor; the clinical diagnosis of the underlying condition; 
and, if the calculus has been removed at surgery, the site of formation. 


Conclusions 


A correspondence was apparent between stone composition and the sex of the stone former. 
This is probably due to the greater risk in women of urinary infection, giving rise to the type of 
calculus which forms in an alkaline medium, typically magnesium ammonium phosphate or 
carbonate-apatite in composition and staghorn in shape. Children of both sexes tended also to 
form these types of stone. Environmental factors were less easy to evaluate, but it was found that 
Afro-Asian and Eastern European males formed more uric acid, more oxalate and fewer apatite 
calculi than Western males. It was also shown that small stones contain significantly more oxalate 
than larger stones. 

In the 3 diagnostic states in which the stone chemistry was scrutinised, idiopathic hypercalciuria 
presented a very low proportion of triple phosphate or apatite-carbonate calculi. There was some 
evidence, at present inconclusive, that hyperparathyroidism favours the production of apatite 
stones. 
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Repeated stone formation appeared to follow a predetermined fashion. Providing that urinary 
infection did not occur between stones or during stone formation, successive stones from the 
same patients tended to be similar in chemical composition. 


Table VII 


Multiple Stone Formers: Initial Stone Composition 
compared to that of Subsequent Stones 








Correlation Correlation 

Coefficient in Coefficient in 
Parameter “Sterile” Stones "Infected" Stones 
Calcium 0-356 =~ OLD 
Oxalate 0:80 0-85 
Phosphorus 0:77 —011 
Magnesium 0-90 0-52 
Ammonium 0-90 — 0-09 


ae triti ttm moment 


I am indebted to Dr G. A. Rose for encouraging and editing this survey. I must also thank Mrs E. G. Willden for 
permitting me to incorporate her own original work; Mr A. Constable for his advice on statistics; Mrs A. Barrett 
and Mr R. E. Bartholomew of the Institute of Urology, Miss Christine Simpson and Miss Bridget Harmston for 
invaluable assistance and patience in preparing the paper for publication. Not least, I must pay tribute to all the 
technicians, and in particular Mr P. Omenogor and Mr C. J. Woodfine, who have helped to perform all the analyses 
on which this study is based. 
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Composition of Urinary Calculi by X-ray 
Diffraction. Collected Data from Various Localities. 
Parts XV-XVII 


Royal Navy; Bristol, England; and Dundee, Scotland 


D. JUNE SUTOR and SUSAN E. WOOLEY 
Department of Chemistry, University College, 20 Gordon Street, London, W.C.1 


As part of our survey of the composition of urinary calculi on a regional and historical basis, 
we present here data for 3 collections from Great Britain. The X-ray powder method (Lonsdale, 
Sutor and Wooley, 1968) has been used to determine the amount and identity of the crystalline 
material in each stone, and the results are presented in the usual way to show the weighted 
percentage amount of each compound identified averaged over the whole collection, the per- 
centage number of stones containing an observable amount of a compound, and the percentage 
number of stones grouped according to the type of components present. 


XV. Royal Naval Hospital, Gosport, England 


Because of the nature of the hospital, the 97 upper urinary tract calculi received came mainly 
from male patients. There are 92 males and 5 females having an age range of 18 to 80 years and 
an average age of 36:9 vears. Most of the stones are small, and 95 of them have weights between 
0-001 and 2-86 g, the average value being 0-16 g. The 2 other stones weigh 10-73 and 19:27 g. 
The latter is a staghorn infection stone from one of the female patients and the former is a uric 
acid kidney stone from one of the males. 

The composition of the stones is shown in Tables I and H. The most abundant crystalline 
constituents are the 2 hydrates of calcium oxalate, each of which is present in over 80% of the 
stones and which together account for 77% of the total crystalline material in the collection 
(Table I). Rather unusually, the amount and frequency of occurrence of the dihydrate exceeds 
that of the monohydrate. Hydroxy- and carbonate-apatite are the only other important consti- 
tuents, all other compounds present being minor components of the collection. Although 
hydroxyapatite occurs in 41 7; of the stones, it is a minor component of many since it accounts 
for only 11% of the total crystalline material. The most common types of stones are those 
composed of pure calcium oxalate (46% of the total number) and of calcium oxalate + calcium 
phosphate (45%). However, the weighted percentage amounts of the constituents show that the 
overall amount of calcium oxalate exceeds that of calcium phosphate in the latter variety. These 2 
types of stones are the ones most commonly encountered in industrialised countries, but the 
relative proportions of each and hence of the main constituents vary in the different areas (Sutor 
and Wooley, 1971, 1972). In the collections from Northern Ireland (Sutor and Wooley, 1972), 
Glasgow, Scotland (Sutor and Wooley, 1971), and Dundee (see later), the mixed calcium oxalate + 
calcium phosphate stones have predominated. Other composition types in the present collection 
account for only a small proportion of the total number of stones. 

Most of these upper urinary tract stones consist of aggregates of crystals with no obvious 

229 


230 BRITISH JOURNAL OF UROLOGY 


Table I 
Composition of the Stones 





No. of 
Collection Type stones Al A2 B J CI €2 FI F2 F3 F4 F5 GI G2 X 





(a) Weighted percentage of the constituents 


Royal Navy Upper tract 97 I 1] .. .. 30 47 To. Yo 2 0 ad 1 1 

Bristol Upper tract. 87 we dum anc on 42. 7258 02. 1 0 2 1 >0 dU, di 

Dundee Upper tract 90 >O >0 .. .. 26 26 2A, 2 .. »0 Il >0 
Lower tract. 31 5 3 4 >0 21 1|2 26 5 6... »0 .. 18 .. 

(b) Percentage occurrence of ccnstituents 

Royal Navy Upper tract 97 3 2... .. 84 85 IW 4 .. E vue dae 2 1 

Bristol Upper tract 87 ee ame “ee! om ~ ABS U6R 2 38 1 8 3 1 20 .. 

Dundee Upper tract 90 1 ] .. .. 6| 588 37 38 .. 4... 2 27 3 
Lowertract 31 16 10 23 3 45 42 55 16 10 .. 3 .. 48 


MM M € € a i a E a € 
Key: Al = anhydrous uric acid, A2 = uric acid dihydrate, B = ammonium acid urate, J = sodium acid urate 
monohydrate, Cl = calcium oxalate monohydrate, C2 = calcium oxalate dihydrate, F1 = carbonate-apatite, 
F2 = hydroxyapatite, F3 = brushite, F4 = whitlockite, F5 = octacalcium phosphate, Gl = newberyite, 


G2 = struvite, X = unidentified material, C = Cl and/or C2, F = any combination of F1, F2, F3, F4 and F5, 
etc. 
Table II 


Percentage Number of the Types of Stones classified according to the 

Compounds Present 

———Á———— Pw HR 
Percentage in Collections from 





(———À 





Type Royal Navy Bristol (upper tract) (lower tract) 
Al 10 (us 
AL+A2 21 3 às 32 
C1 51 115 4-4 3-2 
C2 54 23 Li 

C1 +C2 361 25-3 22:2 9 
F 24 35 67 3 
G2 132 1-1 a 
A+B 32 
AC td 9-7 
B+F+G 12:9 
B+G 32 
B+J+F+G - a Xv 32 
C+F 45-4 37.9 34-4 19-4 
C+FE+G m 34 44 9:7 
C+F+X ie is 22 ET 
C+G - des n 32 
F4G 21 14-9 211 16-1 
F+G+X p" ies 143 obs 
x 1-0 


—————Á—— —————— a te ENIM 
Key as for Table I. 


COMPOSITION OF URINARY CALCULI BY X-RAY DIFFRACTION 231 


nuclear region, so a comparison of the composition of the nucleus with that of the rest of the 
stone could not be made. 


XVI. Bristol, England 


We received 87 upper urinary tract stones. They came from 63 male and 23 female patients 
(the sex of 1 was not provided) with an average age of 45-5 years and an age range of 3 to 81 years. 
Only 4 of the patients were under 21 years and their age range was 3 to 9 years. The calculi range 
in weight from 0-0001 to 12-71 g and have an average value of 1:07 g. However, only 11 of them 
weigh more than 2 g and if these are excluded, the average stone weight is 0-34 g. 

The most important crystalline constituents are again the calcium oxalates but they are found 
in fewer stones compared with the previous collection and account for only 67°% of the total 
crystalline material (Table I). The apatites rank next in frequency of occurrence and abundance, 
and they are followed by struvite which is a constituent of 20%% of the stones. The decrease in 
the amount of calcium oxalate is a result of an increase in that of struvite and carbonate-apatite. 
The most important types of stones consist of calcium oxalate (39% of the total) and calcium 
oxalate + calcium phosphate (38°) but 1575 of the calculi in this collection consist of calcuim 
phosphate + struvite (Table ID). No other composition type constitutes more than 3% of the total. 


XVII. Dundee, Scotland 


We received 90 upper and 31 lower urinary tract stones which have been treated as 2 separate 
collections. The upper tract stones came from 55 males and 35 females whose average age was 
40-8 years and whose age range was 2 to 74 years. Only 9 of the patients were under 21 years 
and their age range was 2 to 18 years. These stones weigh between 0-005 and 29-67 g and have 
an average weight of 1-64 g. Again most of the stones (70) are less than 2 g and their average 
weight is 0-33 g. The patients with lower urinary tract calculi consist of 23 males and 8 females 
with an age range of 2 to 89 years and an average value of 58-1 years, which is greater than that 
for the patients with upper tract calculi. There are only 2 children in this group and their ages 
were 2 and 15 years. Although some stones are small, in general the lower tract calculi tend 
to be larger than the upper tract ones and their average weight is 6-40 g and their weight range 
0-008 to 57-87 g. 

The composition and types of stones for both sites are given in Tables I and II. In the case 
of the upper urinary tract stones, the calcium oxalates are again the most important constituents, 
and both hydrates contribute the same amount of crystalline material and are present in approxi- 
mately the same number of stones (Table I). There is a greater amount of the apatites and struvite 
than in the other collections of upper tract stones reported in this paper, and this is reflected 
in the percentage amounts of the types of stones. Those composed of calcium oxalate + calcium 
phosphate and pure calcium oxalate comprise 34°% and 28 % of the total number in the collection 
and are again the most important varieties, but a large proportion (21%) consists of calcium 
phosphate + struvite (Table H). Eight of the 9 children’s stones belong in this group, the other is 
composed of calcium oxalate+calcium phosphate. About 7% of the calculi consist of pure 
calcium phosphate but each other type makes up less than 4% of the total number of stones. 

The composition of the lower urinary tract stones is not nearly so well defined as that of the 
upper tract ones. Carbonate-apatite is the most abundant and frequently occurring constituent 
and the total amount of calcium phosphate exceeds that of calcium oxalate (Table I). Struvite 
also occurs in a high proportion of the stones, and the uric acids and urates which are very rare 
constituents of the other collections reported here are found in several of these lower tract 
calculi. There are many different types of stones in this collection (Table II). The mixed calcium 
oxalate + calcium phosphate variety is the most common one, but it accounts for only 19% of 
the stones and is closely followed by the calcium phosphate + struvite type (1692), the pure 
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oxalate one (13%) and that composed of calcium phosphate + struvite - ammonium acid urate 
(13%). The latter type appears to form in urine infected by a urea-splitting organism and saturated 
with uric acid. So infection calculi formed in urines of diferent composition are likely to be the 
most important lower urinary tract stones. 


Summary 


An X-ray diffraction study of the composition of upper tract urinary stones from 3 centres in 
Great Britain shows that the calcium oxalates and the calc um phosphates are the most abundant 
and frequently occurring crystalline constituents, and tha: the most common varieties of stones 
are those composed of pure calcium oxalate and calcium oxalate +calcium phosphate. The 
relative proportions of these types, however, vary in the cifferent areas. 

Infection stones consisting of struvite + calcium phosphate are the next important type in the 
collections from Bristol and Dundee, but there are few of these stones in the collection from the 
Royal Navy. 

In a small collection of lower urinary tract calculi from Dundee, stones composed of calcium 
oxalate + calcium phosphate again predominate, but they are exceeded by infection stones if the 
different varieties of these are grouped together. 

Whereas a few composition types dominate the collecticns of upper urinary tract calculi, there 
are many more combinations of constituents found in the collection of lower tract stones, 


We are very grateful to Surgeon Commander N, J. Blacklock for supplying us with the calculi from the Royal 
Naval Hospital, to Mr R. C. L. Feneley who supplied those from Bristol and to Mr J. Grieve who supplied those 
from Dundee. 

We thank the Medical Research Council for financing this work. 
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Muco-epidermoid Carcinoma of the Penis 
Report of an Unusual Case 


SUMATI S. SHRIKHANDE and M. V. SIRSAT 
Department of Pathology, Tata Memorial Hospital, Bombay, India 


The most common tumour occurring in the penis is squamous-cell carcinoma. In the majority of 
cases it is a well-differentiated carcinoma arising in the glans or in preputial skin. At the Tata 
Memorial Hospital, during the years 1941 to 1972, there are records of 1,553 histologically proven 
cases of carcinoma of the penis. Besides squamous-cell carcinoma, uncommon tumours of the 
penis reported by us are malignant melanoma (Sirsat and Shrikhande, 1965) and collision tumour 
(Shrikhande and Sirsat, 1969). In this paper we report the muco-epidermoid carcinoma of 
the penis so far not reported in the literature. 


Case Report 


A Hindu male, aged 40 (no. AD-8347), was admitted to the Tata Memorial Hospital, Bombay, on 28th July, 1972, 
complaining of a fungating growth destroying the major portion of the penis. The duration was 1 year. Lymph 
nodes in both inguinal regions were palpable. Radiological examination of the lungs did not show any evidence 
of metastases. Total amputation of the penis with bilateral orchidectomy was carried out on 2nd September 1972. 
His postoperative progress was uneventful and he was discharged on 12th September 1972. He was readmitted 
for excision biopsy of an inguinal lymph node on 28th November 1972. There is no further follow-up. 


Pathology 


Gross Observations. Specimen received in the laboratory consisted of the whole penis with both testes. There was 
a fungating growth completely destroying the glans penis, measuring 8 cm in the long axis. The cut surface of the 
growth showed greyish white opaque appearance (Fig. 1). Neither testes showed any pathological changes. There 
was a group of lymph nodes removed from the left inguinal region, the largest node measured 45x L5 cm. The 
cut surface showed glistening opaque greyish-white tumour replacing the lymphoid tissue. 


Microscopic Findings. Several sections were taken for histological examination. The tumour consisted of groups of 
polygonal epidermal cells separated by connective tissue strands which showed infiltration by mononuclear in- 
flammatory cells. The majority of the nuclei of the tumour cells were vesicular but a few were hyperchromatic and 
showed mitotic figures. Besides this, there were groups which appeared acinar in structure (Fig. 2). The cytoplasm 
of these cells and lumina contained bluish material which was identified as mucin with special stains (Fig. 3). 

Microscopic examination of the lymph nodes showed metastasis of both epidermal element which was pre- 
dominantly seen and mucin-containing cells such as were seen in the primary tumour (Fig. 4). 


Discussion 


The common type of carcinoma of the penis is of squamous-cell variety and arises from the 
epithelium covering the glans or the preputial skin. A muco-epidermoid carcinoma occurring in 
the penis on the other hand probably arises from the glands around the urethra, the glands of 
Littré. Lower and Hausfeld (1947) have reported 10 cases of primary carcinoma of male urethra. 
In their series | was a mucinous carcinoma of the signet-ring type but was not of muco- 
epidermoid variety. 
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Fig. 1. A specimen of cut surface of the penis showing a greyish white opaque tumour 





Fig. 2 





Fig. 2. Photomicrograph showing 
arcas of epidermoid carcinoma and 
acinar cells showing bluish stained 
cytoplasm containing mucin. (H & 
È stain. x 212). 


Fig. 3. Photomicrograph showing 
tumour cells with presence of mucin. 
(Mucicarmine stain. x 334). 


Fig. 4. Photomicrograph of lymph 
rode showing metastasis of the 
tumour. In the metastatic node the 
epidermoid areas were predominant. 
(H & H stain 334). 
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Histologically glands of Littré arise as out-pocketings from the lacunae of Morgagni. These 
glands are mainly lined by pseudostratified columnar epithelium but at places nests of clear cells 
are seen within the epithelium which show positive reactions for mucin (Bloom and Fawcett, 
1968). 

Muco-epidermoid tumour primarily occurs in the salivary gland and was recognised as a 
separate entity by Stewart et al. (1945). The other reported uncommon sites are lung (Kreyberg, 
Liebow and Uehlinger, 1967), cervix (Hamperl and Hellweg, 1957), nasal mucosa and larynx 
(Ringertz, 1938), anus (Kay, 1954) and oesophagus (Weitzner, 1970). We have reported up till 
1968, 10 cases of muco-epidermoid carcinoma of the salivary glands (Shrikhande and Sirsat, 
1970). In addition there was 1 in the lung and 1 in the larynx. We are of the same opinion as 
Hamperl and Hellweg (1957) who have concluded that muco-epidermoid carcinomas occur as a 
manifestation of a 2-fold differentiation potentiality of columnar cells into epidermoid and mucous 
cells. 


Summary 


A case of muco-epidermoid carcinoma of the penis in a Hindu male aged 40 is reported because 
of its rarity. It is the first case seen at the Tata Memorial Hospital during the past 30 years. 


Our thanks are due to Doctor F. K. Mostofi for comments on the slides. 
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Local Excision of a Virilising Leydig-cell Tumour 
of the Testis 


E. YUVAL, A. EIDELMAN, S. I. BEER and E. VURE 


Department of Urology and Pediatrics ‘B’, Asaf Harofe Government Hospital, Tel-Aviv University Medical School, 
Zerifin, Israel 


The commonly accepted approach in the treatment of testicular tumours consists of radical 
orchidectomy with high ligation of the spermatic cord. While agreeing in general with this policy, 
we were obliged, in the case considered hereunder to perform exploration and local excision and 
local excision of a virilising intra-testicular tumour. 


Case Report 


The patient was referred to our out-patient clinic at the age of 64 years, in September 1969, because of precocious 
sexual and bodily development. 

His past personal and family history were non-contributory. Until the age of 44 years he had shown normal 
physical and mental development. Since then his parents had noticed the appearance and progressive increase of 
pubic and scrotal hair, simultaneous with an acceleration of general bodily growth. In addition the child had 
frequent erections. 

On Examination. In contrast to his chronological age (64 years) the patient had the physical appearance of a 
boy aged 104 to 11 years (Fig. 1). He showed well-developed musculature. His height was 135 cm (compared to the 
average normal for 6} years: 123 cm). He weighed 35 kg (average normal weight for his age: 25 kg). The scrotum 
was well developed with increased pigmentation of the skin and marked growth of pubic and scrotal hair (Fig. 2). 

The size of the right testis was twice that of the left, its consistency somewhat firmer, and its surface not quite as 
smooth. The spermatic cord appeared normal and no lymph nodes were palpated. The penile length was 65 to 
72 mm compared to the normal average of 35 to 45 mm for his age. On rectal examination there was no enlargement 
of the prostate. Physical examination was otherwise normal, Skeletal X-ray examination showed that his osseous 
age too, was advanced, being compatible with that of 11 years. 


Hormonal Urine Assays (24 hours' excretion) 
Testosterone: 7:3 pg/24 hours (normally undetectable). 
Pregnantriol: 0-5 mg (within normal limits). 
Oestrogens: 1 ug (within normal limits). 
17-Ketosteroids: 1:2 mg (within normal limits). 


X-rays of skull, chest, serum electrolytes, urea glucose, blood count and sedimentation rate were within normal 
limits. Because of the suspicion of an androgen-secreting tumour in the right testis we recommended inguinal 
exploration with a view to right orchidectomy, but in spite of repeated explanations the parents adamantly refused 
orchidectomy and consented only to a limited biopsy. 

At operation (September 1969), on incising the tunica albuginea of the right testis at its inferior pole, a rounded, 
well-defined brownish-grey elastic nodule measuring 1 x 0-7 x 0-5 cm bulged forth from the rather softer surrounding 
tissue. The nodule was excised together with a thin margin of normally appearing tissue and in addition another 
smaller firmer nodule from the middle part of the right testis was also excised. 

Histological examination of the first nodule showed a uniform structure of densely compressed polygonal cells 
with fine eosinophilic cytoplasm including fat vacuoles and rounded eccentric nuclei. The nodule was devoid of a 
capsule, but sharply defined from the rim of surrounding normally appearing testicular tissue, which showed 
scattered tubules but no signs of precocious spermatogenesis, The second nodule showed only fibrous tissue. The 
diagnosis was interstitial (Leydig) cell tumour without signs of malignancy (Fig. 3). 

The postoperative course was uneventful, Repeated examinations during the ensuing 3 years showed no further 
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increase of masculinisation. The child, now aged 9} years, shows a bone age consistent with that of 124 years, and 
his height corresponds to that of a boy aged 114 years. 

The urinary testosterone levels fell postoperatively to 2-4 ug/24 hours and recent repeated examinations could 
not reveal detectable amounts of this hormone; 17-ketosteroids, przgnantriol and oestrogens remained normal. 





Fig. 1. Physical appearance of patient (centre) compared to normal 
boy aged 6 years (right) and boy aged 11 years (left) 





Fig. 2. External genitals showing prococious penile development with pubic hairs. 
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Discussion 


The diagnosis in our case was made 2 years after the appearance of the first clinical signs and 
was based on precocious physical and sexual development, the histological finding on testicular 
biopsy, and the high level of urinary testosterone. There were no hormonal findings suggestive 
of suprarenal hyperactivity or chorion-carcinoma of the testis. Neither were there histological 
signs of precocious spermatogenesis as described by Gittes er al. (1970) nor testicular atrophy as 
described in adults by Blundon, Russi and Bunts (1953). 

The operation performed 3 years ago was, according to our best judgement, inadequate and is 
considered so by most authorities. The follow-up in this case, however, has so far shown arrest 
of the pathological androgenic activity. During these 3 years bodily growth and bone age have 
progressed at a slower rate (two-thirds of the expected normal rate). The postoperative results 





Fig. 3 Microscopic appearance of testicular tumour. 


indicate probable cure of the condition in our patient, in spite of the limited excision, and suggest 
the possibility of conserving testicular tissue in similar cases especially in the presence of single 
testes. In spite of the benign histological appearance of the tumour in our case and the low 
incidence of malignancy of interstitial cell tumour (less than 10%) metastases have been found as 
late as 9 years following resection of the primary tumour (Silverberg ef al., 1966; Hopkins, 1970). 
Johnstone (1967), on the other hand, found no metastases among 39 cases in prepubertal cases. 
Gittes et al. (1970), too, found that these tumours in children were all benign. 
Further follow-up of our case is necessary to prove whether the treatment was adequate. 


Summary 


A boy with interstitial cell tumour of the testis producing precocious virilisation was treated by 
local excision with subsequent arrest of the pathological process. 


46/2—H 
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The Sixth International Congress of Nephrology will be held June 8-12, 1975 at the Palazzo dei 
Congressi in Florence, Italy. 


For further information please write to the Secretariat: 
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Nephrology Dialysis Dept. 
S. Orsola University Hospital 
Via Massarenti 9 tel. (051) 390923 
40138 Bologna, Italy 


Social Program Committee 
Institute of Urology 
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Viale Pieraccini 18 tel. (055) 417645 
50139 Firenze, Italy 


Travel Agent 


Wagons-Lits/Cook 
Piazza Strozzi 15/R tel. (055) 28142/43/44 
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Book Reviews 


Osteomalacia, Renal Osteodystrophy and Osteoporosis. By BRIAN MORGAN. Pp. xvi+422 with 
59 illustrations. Springfield, I.: Charles C Thomas. 1973. £8-88. 


The scope of this book is even more restricted than its title suggests, for it is largely concerned with the chemical 
aspects of what the author is pleased to term “the three disorders of calcium metabolism: osteomalacia, renal 
osteodystrophy and osteoporosis", It opens with a review of calcium, phosphorus and bone metabolism which 
emphasizes—some will think over-emphasises—the importance of the kidney in calcium homeostasis. This is 
followed by sections on osteomalacia and renal osteodystrophy which are excellent as far as they go but omit 
any description of rickets or of the special problems which arise when renal osteodystrophy starts in childhood. 
The final section on osteoporosis reveals all too clearly that little of real importance has been gained from recent 
research into this ill-defined disorder. This is undoubtedly a scholerly work; the bibliography lists nearly 1200 
learned papers and it is clear that the author has read and digested all of them. However one cannot help feeling 
that the text would have been easier to read, and less confusing, if the author had adopted a more selective 
approach. This book will undoubtedly prove to be a valuable work of reference for clinicians and medical scientists 
with a major interest in skeletal disorders, but it is doubtful whether it will appeal to those whose main interests 
lie elsewhere. 
A. R. H. 


A Colour Atlas of Renal Diseases. By GEORGE WILLIAMS. Fp. 240 with 285 illustrations.’ London: 
Wolfe Medical Books. 1973.  £4-00. 


This is a compact atlas of renal diseases which consists of photographic illustrations of gross and microscopic 
appearances of most of the medical and surgical disorders of the kidney. There are 16 sections and subsections, 
each preceded by a short explanatory text. The text is brief and sersible, but in some instances inadequate. The 
illustrations are well reproduced, although the degree of magnification in a few of the microphotographs is 
insufficient and uninformative. It is irritating to find that 5 photographs of gross specimens are either printed upside 
down or back to front. The book is intended to provide “a better understanding” of renal disease and is aimed at 
undergraduates. In this respect it has achieved its object, Its price, by today’s standards, is modest. 
P.E. P. 


ABSTRACTS FROM CURRENT UROLOGICAL LITERATURE 


Acta Urologica Japonica 
By D. I. ROBERTS 


*"Exfoliative Cytology and Chromosomal Analysis 
in Tumor of the Bladder by Pumping Method.” 
T. NAGAYAMA and S. KArAUMt. (1972, 18, 5-11)— The 
authors performed this study at Chiba University. 
After catheterisation, pumping irrigation of the 
bladder was performed and a stained preparation 
made from the sediment of the centrifuged irrigation 
fluid. Positive cytological diagnosis was made in a 
number of cases and chromosome analysis of the 
exfoliated tumor cells was made in a few cases. 


“Effect of Antiserum on Peripheral Blood Lympho- 
cyte.” T. Ape, H. Kusumi, T. Inoue and M. 
Kanazawa. (1972, 18, 110-112) —From Wakayama 
Medical College comes a report dealing with locally 
prepared ALS. Studies were made on a renal trans- 
plantation patient and control studies on three other 
patients and these showed that ALS depleted the 
large lymphocytes. ALS may act by (1) lymphocyte 
depletion, (2) interfering with immunologic process 
by coating the lymphocytes, (3) acting as a competitive 
antigen. 


“Clinical Studies on Radioisotope Renogram. 
Part Il. Studies on Quantitative Analysis." H. 
Ueyama. (1972, 18, 113-132)—Quantitative mathe- 
matical analysis of the renogram curve was made at 
Kyoto University. Semi-quantitative methods com- 
pare the amplitude of the curve at different times. 
Advanced mathematical analysis based on compart- 
mental analysis of the curve by computer has been 
shown to be clinically useful in over 5000 cases. 
Digital simulation is more convenient than analog 
simulation in the application of this method. 


“Treatment of Urinary Incontinence by Electric 
Simulator." K. NAKAAVAI and T. Sonapa. (1972, 
18, 257-274)—At Osaka University, an electrical 
stimulator using a 22:5 V battery and either surface 
or pessary electrodes was developed. The surface 
electrodes were applied over the pudendal nerve 
medial to the ischial tuberosity. In 5 cases of neuro- 
genic bladder dysfunction and 3 cases of stress 
incontinence the stimulator produced satisfactory 
tightening of the external vesical sphincter. Accom- 
panying photographs show that the plate electrodes 
can be conveniently worn under a pair of underpants. 


“Experimental Studies on Kidney Function and its 
Recovery, after Complete Chronic Unilateral Ureteral 
Obstruction,” C. OuvAMA. (1972, 18, 373-390.)— 
At the Kyoto University 38 dogs were submitted to 
unilateral ligation of the ureter for periods from 10 to 
60 days. The ligature was then released and renal 
function was evaluated immediately and 2 months 
later. Up to 20 days, full recovery of the obstructed 
kidney occurred although the immediate post 
obstruction function was much diminished. At 
30 days the 2 month recovery was 50%, whilst after 
§0 days, no recovery occurred after 2 months. 
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“Effect of Mesterolone on Male Sterility.” M. 
Samat, M. Takeucnt and K. Sasaki (1972, 18, 
442-446.)—Methylandrostanolone was administered 
to 40 men in a dose of 30 mg daily to a total dose of 
between 900 and 6000 mg. All men initially had 
oligospermia and in 60% the sperm concentration 
increased after treatment. 4 pregnancies resulted. 
In 7 cases, there was evidence that the drug had a 
central inhibiting action with a rebound phenomenon 
when it was discontinued. This work was performed 
at Tohoku University. 


“A Study of Male Infertility with Special Reference 
to Sex Chromatin and Sex Chromosome." , 
NAGAHAMA. (1972, 18, 477-500.)-—An excellent paper 
from Kobe University. 598 patients attending a male 
infertility clinic received the sex chromatin test. 
The chromatin positive males underwent testicular 
biopsy, seminal vesiculography, chromosome analysis 
and determination of urinary hormones. Figures 
and diagrams showing the results of these investiga- 
tions are presented. 32% of the patients were 
found to be chromatin positive. 


“Transient Renal Infarction in Selective Renal 
Arteriography." J. Kawamura et al. (1972, 18, 
539-562.}—Aortography was performed on 2 cases 
of essential haematuria and showed normal renal 
arteries. In both cases, subsequent selective renal 
arteriography showed obstruction. of one of the 
arterial tributaries. Renal function of the affected 
side was monitored by IVP, renogram and reno- 
scintigram and found to return to normal after 
6 months. This work is from Kyoto University. 


Annals of Surgery 
By J. E. A. WICKHAM 


*Repair of the Ureter Severed at Operation.” 
CHOMCHARK  CHUNTRASAKUL, M.D. (1973, 177, 
748-757.)—This paper describes the experimental 
results in 6 dogs, coupled with 2 human case 
reports on the repair of the severed ureter. Experi- 
mentally dog ureters were transected and then 
resutured with either 6 “O” polypropylene or 
6 *O" mersiline sutures or 6 “O” silk. In both the 
human cases 6 “O” silk was the anastomotic material. 
All dogs and both human cases healed their ureters 
excellently with no stricture and no evidence of 
calculus formation on any mucosal surface or at the 
anastomotic line. It is suggested that complete 
transection of the ureter should be treated by direct 
end to end anastomosis and with interrupted non- 
absorbable sutures without splinting. 


“Ten Years Experience with the Surgical Manage- 
ment of Renovascular Hypertension." Jonn H. 
Foster ef al. (1973, 177, 755-766.)—The paper 
reviews the treatment of 1070 hypertensive patients 
over a 10-year period. 464 patients were found to 
have renal artery stenosis and of these, 39% had 


renovascular hypertension proven. Of these 176 


244 


patients, 148 had operative treatment. There were 
8 operative deaths in the series. Aorto-renal by 
pass graft was the most common technique. 90% 
of these patients who were operated on were either 
cured or improved. Patients with fibromuscular 
dysplasia did better than patients with atherosclerotic 
lesions. In the course of the study it was con- 
cluded that (1) renovascular hypertension is a fairly 
common condition; (2) that history and physical ex- 
amination are not helpful in differentiating essential 
hypertension from renovascular hypertension: (3) 
renal arteriography including selective oblique 
study is the best screening test; (4) if a renal arterial 
occlusive lesion is found then renal function studies 
and renal venous renin assays should be done to 
determine the significance of the lesion; (5) if all these 
tests are positive, a beneficial result can be expected 
to follow in 80% of cases. 


The Australian and New Zealand 
Journal of Surgery 


By H. H. PEARSON 


“Carcinoma Associated with Renal Tuberculosis: 
A Report of Two Cases, with a Brief Review of the 
Literature." M. L. MenROTRA, L M. GUPTA, 
N. N. KHANNA and SAROJ GUPTA. (1973, 43, 58-60.) 
—From the Departments of Pathology and Surgery, 
Institute of Medical Sciences, Banaras Hindu Uni- 
versity, Varanasi, comes the report of 2 cases of 
carcinoma and renal tuberculosis occurring in the 
same Kidney.  Neibling and Walters (1948) had 
reported 7 cases and reviewed the previous reported 
19 cases, a total of 26 up to that time. No account 
of co-existence could be found in the Indian literature 
although individually both diseases are fairly common. 
The authors point out that the inter-relationship 
between tuberculosis and cancer has been of interest 
in organs other than the kidneys and that experi- 
mentally the existence of tuberculosis appears to 
render an organ less susceptible to the development 
of cancer. In the 2 cases presented, renal tuberculosis 
was not considered in the clinical diagnosis, the 
pressing features being those of renal carcinoma. 
They conclude that the co-existence in the present 
2 cases appears coincidental, 


“The Fate of the Remaining Kidney in 73 Patients 
Subjected to Nephrectomy for Renovascular Hyper- 
tension." EMMANUEL VLAHAKIS. (1973, 43, 114-117.) 
—The author now in Adelaide reviews the histories 
of 146 patients subjected to nephrectomy for reno- 
vascular hypertension at the Mayo Clinic between the 
years 1955 and 1969. From this group 73 patients 
were selected on the basis of adequate data concerning 
renal function before and after operation. The 
aetiology of the renal artery stenosis was atheroma 
in 35 and fibromuscular dvsplasia in 38, The 73 
patients were divided into 3 groups: (1) unilateral 
arterial disease treated by nephrectomy—-35; (2) 
bilateral arterial disease, the worst side being treated 
by nephrectomy with either concomitant or sub- 
sequent contralateral arterial repair--15; and (3) 
bilateral arterial disease, the worst side only being 
treated by nephrectomy-—23. The patients were 
followed from 1 to 10 years with an average of 5. 
In 42% the remaining kidney underwent functional 
and morphological hypertrophy, in 24 %4 kidney 
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function remained unchanged and in 34% chronic 
renal failure developed. The prognosis was found 
to be better with fibromuscular disease than with 
atheroma. The presence of mild to moderate 
arterial disease in the remaining kidney did not 
significantly affect its function. 


Indian Journal of Surgery 
By R. T. Burkirr 


““Stramgulating Injury of the Penis." G.S. CHAPLOT. 
(1973, 35, 244-246)— The author describes 2 
appalling cases of little boys who had strings tightly 
tied round their penis with resultant strangulation. 
In each case the cord appears to have been so tight 
that it eut right through to the urethra, virtually 
dividing the penis in half, Despite this, however, 
plastic repair appears to have produced a completely 
normal penis in each case with full function. 


Spanish Journal of Urology 
By C. A. C. CHARLTON 


"A Contribution to the Study of the Ureteral 
Membrane of Chwalla. Its Clinical Importance.” 
G. DomenecH Ratrro, A. Trpo MATEU and J. 
VILANOVA TRIAS. (1973), 26, 355-372.) — During 
foetal development, the ureter as it traverses the 
bladder wall has its lumen occluded for a period of 
weeks by a membrane named after its discoverer in 
1927, Cawalla. The authors examined 50 human 
embryos and foetuses of between 9-5 and 89 mm in 
length. They found Chwalla’s membrane to be 
present ia the 15 specimens of between 35 and 50 days 
gestatior (12 to 43 mm in length). The membrane 
appears to be absorbed afterthis time. Since the 
foetal k:dney does not secrete urine for the first 
70 days of intra-uterine life, the ureteral obstruction 
is of nc consequence. However, if the membrane 
should persist during the time of urine production, 
dilatation of the upper urinary tract on that side 
would presumably result. The authors suggest this 
mechanism accounts for idiopathic congenital 
megaureter and the non-obstructive congenital 
uretero-hydronephrosis. 


"'Ieo-zaeco—cystoplasty."  F. HIDALGO C, S. 
MIRELMAN W. and L. HiDALGO C. (1973, 26, 437-450.) 
~The authors describe their results with 11 selected 
cases (10 tuberculous) undergoing ileo-caeco cysto- 
plasty bv the Gil Vernet technique. The tuberculous 
cases had all had a previous nephrectomy, had systolic 
bladders. and a dilated upper tract with reflux. The 
blood chemistry was normal in all cases (8 had 
nephrossomies) Bladder capacity was less than 
100 ml (in half the cases less than 50 ml), but there 
was no outflow obstruction in any case. The cut 
end of the ascending colon was anastomosed to the 
"unroofed" bladder. The dilated ureter anastomosed 
to the ikeal end of the bowel segment. The bowel 
continuiy was re-established by an end-to-end 
anastomosis of ileum to ascending colon. The 
greatest benefit experienced by the patients was with 
reduced urinary frequency. Urinary infection is a 
considerable problem. Blood chemistry is virtually 
unaltered. 


ABSTRACTS FROM CURRENT UROLOGICAL LITERATURE 


Surgery, Gynecology and Obstetrics 
By THOMAs MOORE 


“Radionuclide Postpartum Evaluation of the Urinary 
Tract during Anovular Therapy." Jack D. CLAYTON 
and James A. Roperts. (1973, 137, 215- 219.)— 
Combining radioactive renography with concomitant 
polarised serial scintiphotos of the kidney the authors 
have studied renal and ureteric function in 35 
postpartum primigravidas. 10 have had a normal 
pregnancy and 25 had suffered from pre-eclampsia, 
concomitant or previous urinary infection, By this 
method they were able to demonstrate abnormal 
renal and ureteral function after the intravenous 
urograms had returned to normal and that this lasted 
longer in those patients who had suffered from 
pre-eclampsia. 


“Urinary Excretion of Cyclic Adenosine Monophos- 
phate in the Detection and Diagnosis of Primary 
Hyperparathyroidism.””, — H. Scumipt-GayK and 
H. D. Roner. (1973, 137, 439-444,)—The authors 
give a detailed account of their investigations into 
the excretion of cyclic adenosine 3,5' monophos- 
phate in 9 patients with primary hyperpara- 
thyroidism and 27 controls. They believe the best 
diagnostic test of the disease is the excretion of the 
drug relative to the amount of creatinine, micromoles 
per gram of creatinine. 


‘Bilateral Nephrectomy performed on an Emergency 
Basis for Life-threatening Malignant Hypertension." 
ALAN H. BENNETT and J. MICHAEL Lazarus. (1973, 
137, 451-452.) —The authors from extensive experience 
at Peter Bent Brigham Hospital, Harvard Medical 
School, Boston, believe that some of the more severe 
hypertensives with threatening cerebral, cardiac, 
renal and eye complications and high serum renin 
levels without renal arterial stenosis are best treated 
by early bilateral nephrectomy and subsequent 
regular dialysis. In the past 3 years they have treated 
12 such patients who did not respond to haemo- 
dialysis and drug therapy; all recovered with minimal 
morbidity and have now either been successfully 
transplanted or are well controlled on a chronic 
dialysis programme. 


*"Endoscopic Suspension of the Vesical Neck for 
Urinary Incontinence." Tuomas A. Stamey. (1973, 
136, 547-554.)—The very well known author from 
the University of Stanford, California, describes a 
new method for the treatment of stress Incontinence. 
Using specially designed needles, a heavy mono- 
filament loop of nylon is passed through a small 
lateral suprapubic incision at each side of the bladder 
neck to suspend it. Under endoscopic control, the 
posterior quadrant can be seen to be raised and the 
exact vesical neck closed. The author stresses the 
importance of the very exact siting of the slings at 
the bladder neck and not in the proximal urethra. 
Suprapubic drainage is instituted for a few days. 
The results in 16 patients who had previously had 
29 operations for cure, though 5 were still totally 
incontinent, have been encouraging. 


“Carcinoma of the Female Urethra.” R. A. 
BLATH and F. H. Boeum. (1973, 136, 574-576.)— 
Between 1952 and 1972, 180,000 female patients were 
admitted to the Obstetrics and Gynaecology Depart- 
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ment of the Vanderbilt University Hospital, Tennessee, 
8 patients who suffered from carcinoma of the urethra 
were treated by operation or radiation, or both. 
There were 4 5-year survivors. 


“Permanent Nephrostomy by Cutaneous Inversion.” 
CHARLES E. BELLINGHAM and MAXWELL MALAMENT. 
(1973, 136, 624-626.)—The principle of this method 
is that after the nephrostomy tube has been inserted 
into the lower calyx, a rectangular flap of skin is cut 
on each side of the wound at the preferred site of its 
emergence. Fat and subcutaneous tissue is removed 
from these skin flaps, each of which is sutured to the 
renal capsule, forming a skin tube surrounding the 
nephostomy opening. The authors state that this 
method allows easy replacement of the tube and 
avoids secondary irritation and infection. of the 
surrounding skin. 


“Experience with Renal Transplantation in High 
Risk Patients." Jonn E. Woops, CARL F. ANDERSON, 
WILLIAM J. JOHNSON, JAMES V. DONADIO Jr., PETER P. 
FROHNERT, FRANK J. Leary, James D. DEWEERD 
and Howard F. TaswELL. (1973, 137, 393-398.) 
—The authors analyse 48 cases of renal transplants 
carried out at the Mayo Clinic for terminal renal 
failure in particularly high risk patients. These were 
grouped as: (1) those with diabetes mellitus; (2) those 
with a history of gastrointestinal bleeding or peptic 
ulcer diathesis; (3) patients with pre-formed anti- 
bodies to 15%, or more of a random lymphocyte 
population; (4) cadaveric allograft recipients 45 years 
of age or older; (5) living related donor recipients 
55 years of age or older; (6) obese patients; (7) 
patients with major extrarenal problems. From 
their experience they conclude that the only ones with 
significantly high risk are those recipients of cadaveric 
kidneys older than 45 years and those with pre-formed 
antibodies. Patients having both adverse factors 
carry an extremely high risk both in terms of graft 
and patient survival. 


“Polycystic Renal Disease Treated by Renal 
"Transplantation." Oscar SALVATIERRA Jr., SAMUEL 
Kountz and ForkrRT O. BELZER. (1973, 137, 
431-434,)-From the Transplant Service, Depart- 
ment of Surgery, University of California, San 
Francisco, the authors report their experience since 
1968 of 21 renal transplantations performed in 
20 patients in terminal renal failure due to bilateral 
polycystic disease. Ages varied from 25 to 58 years, 
the average being 46:6 years. 11:5 years was the 
average time of diagnosis of the disease previous 
to operation and the average period of dialysis 
13 months. 16 were cadaver grafts and 4 were from 
sibling donors. Cadaver kidneys were stored by 
hypothermic pulsatile perfusion. Patient were selected 
by tissue typing. 4 patients died, 2 with normal 
renal function 15 and 18 months after transplantation 
from reticulum cell sarcoma in brain and lung, and 
disseminated histoplasmosis respectively. 2 deaths 
occurred within 4 months of operation from second- 
ary infection after treatment of rejection crises and 
the transplanted kidney had to be removed in two 
patients within 6 weeks for irreversible rejection 
episodes. 14 patients have excellently functioning 
grafts with serum creatinine less than 1-7 mg per 
100 ml. The authors believe that a previous history 
of renal infection or significant haematuria necessi- 
tates bilateral nephrectomy before transplantation. 
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Stomahesive Stomahesive protected by an 
facilitates healing of provides a comfortable impermeable polythene 
excoriation and leak-free seal between film. l 
preserves the appliance and skin. Stomahesive must fit 
integrity of closely to the stoma. 
peristomal and Stomahesive is available for A cutting guide is 


perifistular skin. prescription on N.H.S. Form E.C.10. provided. 
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LIVING OR DYING: Adaptation to Hemodi- 
alysis. Edited by Norman B. Levy, State Univ, 
of New York, Brooklyn. Introduction by 
Belding H. Scribner. (13 Contributors) The first 
book devoted to the psychology of hemodialy- 
sis, this book covers the proceedings of a panel 
of noted scientists. Problems of adapting to 
maintenance and the child receiving hemodialy- 
sis are among the topics covered. '74, about 
146 pp., 34 tables 


THE TREATMENT AND CONTROL OF IN- 
FECTIOUS DISEASES IN MAN by Pascal 
James Imperato, Dept. of Health, New York 
City. Described in chapters are: historical as- 
pects of infectious disease; medical sepsis and 
community and hospital management of this 
disease; and eighty infectious diseases, including 
contact management and specific treatment for 
each. 74, 760 pp., 29 iL, 20 tables, $34.50 


DIAGNOSTIC AND THERAPEUTIC AIDS IN 
UROLOGY by Henry Bodner, Loma Linda 
Univ., Los Angeles, in collaboration with John 
S. Arconti, Jr., Allan H. Howard and Robert O. 
Pearman. This book presents "tricks of the 
trade" in urology not found in standard text- 
books. Oriented toward diagnosis, innovative 
uses and adaptation of equipment are included. 
74, about 349 pp. (6 3/4 x 9 3/4), 82 il, 5 
tables 


A HANDBOOK OF URINALYSIS AND URI- 
NARY SEDIMENT by Neil A. Kurtzman, 
Chicago, and Philip W. Rogers, Fort Sam 
Houston, Texas. Common urinalysis techniques 
are described along with their interpretation 
and circumstances in which these techniques 
apply. Microscopic examination of urinary sedi- 
ment is discussed with color illustrations of 
urinary elements. '74, about 81 pp., 28 il in 
full color, 2 tables 
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ANAEROBIC DISEASES. Edited by Albert 
Balows, U.S. Dept. of Health, Education, and 
Welfare, Atlanta, Georgia; Raymond Dehaan, 
Upjohr. Company, Kalamazoo, Michigan; V.R. 
Dowell, Jr., Center for Disease Control, 
Atlanta, Georgia; and Lucien B. Guze, UCLA, 
Los Aageles. (66 Contributors) Bacteriology, 
clinical aspects, diagnosis and therapy of 
anaerobic bacterial infections are discussed. "74, 
about 610 pp., 61 iL, 121 tables 


FUNDAMENTALS OF MANAGEMENT FOR 
THE PHYSICIAN. Edited by Frank Moya, 
Jacksoa Memorial Hospital, Miami. (17 Con- 
tributors) Provides basic management principles 
as applying to simple management or manage- 
ment for group harmony. Fiscal management 
and medical economics are discussed. Fiscal 
management and personnel recruitment are 
considered for teaching and private practice. 
"74, 208 pp., 5 il, 30 tables, $9.50 


THE UROLOGICAL MANAGEMENT OF THE 
PATIENT FOLLOWING SPINAL CORD IN- 
JURY by John W. Pearman and Ernest J. 
England, both of the Royal Perth Hospital, 
Perth, Western Australia. Foreword by G. M. 
Bedbrcok. Form and function of the normal 
urinary bladder is summarized. Conservative 
management is detailed which allows bladder 
emptying and freedom from urinary infection 
in spiral cord injury. 73, 304 pp., 78 iL, 22 
tables, $15.50 


BUILEING A GROUP PRACTICE by Fred W. 
Wasserman and Michael C. Miller, both of Univ. 
of Caasfornia, Los Angeles. Emphasis is on 
management principles as applied in developing 
a mecical firm. A section is included on 
transition to a prepaid group practice. The risk 
of group practice is also considered. '73, 788 
prp., 5 iables, cloth-$7.95, paper-$5.50. 
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An effective oral treatment for 
systemic fungal infections 


ALCOBON 


A new product from 
Roche research 


Alcobon tablets offer a valuable 
treatment for many systemic fungal infections. Oral dosage 
makes prolonged treatment easier. 

Alcobon reduces the problem of 


side-effects, particularly the risk of renal damage. 


Full information is available from: 
Roche Products Limited, 
15 Manchester Square, London W1M 6AP 
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Honvan is 
pharmacologically 
inert until 
dephosphorylated. 
It is selectively 
activated by tissues 
rich in acid 
phosphatase, notably 
the prostate, where 
it exerts a local 
cytotoxic action. 


Regression of 
prostatic tumours 
and metastases 

is observed in most 
patients, including 
a majority of 

those unresponsive 
to standard 
oestrogen therapy. 





a selective cytotoxic action 
- in prostatic carcinoma 


Full details are available on request from 
WB Pharmaceuticals Limited. 
A member of the Ward Blenkinsop Group, 
Fulton House, Empire Way, Wem ley, Middlesex. 


Response is rapid. 
Honvan is a 
practical alternative 
to surgery in acute 
urinary retention 
caused by prostatic 
carcinoma. 


Gastric tolerance of 
Honvan is good 
and side effects 
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Honvan is 

available for both 
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oral administration. 
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is immediately reduced to a negligible level ifthe Make TUR easier for you-contact Polystan, the 
patient cord is broken or disconnected or ifthe U.K. distributors, for more details. 
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Send for your Ceduran UTI dip slides now! 


For rapid, easy diagnosis of urinary infections. CEDURAN is the nitrofurantoin that your 
CEDURAN dip slides can tell you whether your patents will accept. For full prescribing 
patients have urinary tract infection plus an information, and for your free supply of 
instant sensitivity to CEDURAN. Ask Tillotts, CEDURAN dip slide kits, contact, 


and they'll be glad to send you a free supply. 


CEDURAN nitrofurantoin, with . . 
deglycyrrhizinated liquorice provides the full Ceduran dip slides 


effectiveness of nitrofurantoin against a wide 


variety of urinary tract infections-but gastric . , 
side effects of ordinary nitrofurantoin Tillotts Laboratories 
preparations are avoided. 44 Lupus Streel 
CEDURAN’ Each tablet contains nitrofurantoin 100mg 

Dauibviitunsied liquorice 250mg " London SW] 
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Instructions to Authors 





The British Journal of Urology welcomes original contributions on urological subjects from all parts of the world. 
The papers are accepted for consideration on the understanding that their contents have not been published in 
whole or in part elsewhere and that they are subject to editorial revision, 

Any paper may be sent initially to a member of the Editorial Committee for comment and advice on its being 
suitable to be considered for publication. 

A leaflet showing the criteria used in the assessment of papers submitted for consideration is available from the 
Editor on request. 


Authors should supply their qualifications, main appointment, and the name and address of the hospital or 
the laboratory. 
Please indicate name and address to which requests for reprints should be made. 


Format and content of papers 


The text of articles submitted for publication should be typewritten in double-spacing on paper sheet size 22 x 32 cm 
(A4). There should be a minimum margin of 3 cm all round. The pages should be numbered. 


Reports on clinical or laboratory investigation should as far as possible be organised into the following main sections: 
(1) Introduction, (2) Objective(s), (3) Patients or Materials, (4) Procedures or Methods, (5) Findings or Results, 
(6) Discussion and (7) Conclusions with (8) a Summary at the end. 


Nephrology. Papers on disorders of renal function of interest to the urological surgeon are welcome. 
Ethics. When relevant, authors must include a statement on the ethical aspects of their research. 


Reports of clinical cases should consist of the following sections: (1) Introduction, (2) Case Reports and (3) 
Comment with (4) a Summary at the end. 


Reports on single cases. Papers reporting a single case are considered for publication as full papers only when 
the case has definite instructional value. The Introduction and Discussion should not be disproportionate to 
the case presentation. An abbreviated version suitable for publication as a Short Case Report as an alternative 
must also be submitted. 


In all full papers the literature should be summarised as concisely as is consistent with establishing the necessary 
basis for new material. Discussions and Conclusions should be strictly limited to the results presented. Recapi- 
tulation from previous sections should be avoided whenever possible. Summaries should be composed of very 
brief statements about each of the main sections. 


Headings. The relative importance of sub-headings should be clearly indicated. 


Numbers. With the exception of numbers up to 10 at the beginning of a sentence, all numbers should be shown 
as figures rather than as words. 


References. The accuracy of references is the responsibility of the author. Only papers closely related to the 
author's work should be referred to; exhaustive lists should be avoided. References. in the text should be quoted 
by the author's name(s) and year of publication. Unless there are more than 3 authors, all the names should be 
stated at the first reference; if there are more than 3 authors only the first author plus er af. is used. In subsequent 
references to the same paper, ef al. is used if there are more than 2 authors. The list of references at the end of 
the paper should be in alphabetical order. References to journals should include the name(s) and initials of the 
author(s), year, title of paper, name of journal in full, volume number and the numbers of the first and last pages. 
References to books should include the name and initials of the author, vear, title of book, number of edition, 
city of publication, name of publishing house, and page number(s). 


Illustrations, Photographs and radiographs should be submitted in the form of matt prints of a size no larger 
than 17:5 x 12:5 cm and no smaller than 9 x 6-5 cm. All figures should be sent unmounted. The number of the 
figure, the name of the author and the "top" of the illustration should be indicated lightly in pencil on the back. 
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The magnification of micro-photographs should be stated. Graphs and diagrams should be drawn in Indian ink. 
Lettering and figures must be indicated only on a transparent cover. Legends to figures should be typewritten on a 
separate sheet of the manuscript. Tables, unless they are very small, should also be typewritten on separate sheets. 
The position of illustrations and tables should be indicated in the margin of the text. 

There is no charge to contributors for the printing of black-and-white illustrations on papers accepted for 
publication. Illustrations in colour may be accepted at the discretion of the Editor provided he is of the opinion 
that these are necessary for the improvement of the article. The author may be required to pay for the extra cost 
involved by the reproduction in colour. 


Reprints 


25 reprints of full papers are supplied, with covers, free. Forms for ordering more reprints will be sent with the 
proofs for correction; the order form should be returned with the corrected proofs. 


Travelling Fellowship 


The British Association of Urological Surgeons offers a Travelling Fellowship of £250 based on the best paper 
published in the British Journal of Urology in the preceding year including those papers presented at the British 
Association of Urological Surgeons Annual Meeting. 

Candidates for the prize must be Fellows of one of the Royal Colleges of Surgeons in the British Isles, Canada, 
Australasia or South Africa who are in the course of urological training or who have obtained consultant posts 
within 10 years of the date of submission of the paper. 

The Fellowship will be awarded for the best paper published in the Journal from the April issue of one year 
to the February issue of the following year. 

Authors of papers with multiple authorship should indicate which one of their number should be awarded the 
Fellowship in the event of their contribution being selected. 

Three assessors will be appointed by the Council to make recommendations on the award of the Fellowship. 
The Council reserves the right not to make an award in any one year. 

The award will be announced at the June meeting of the Association. 


Short Case Reports 


Brief reports (preferably with 1 and not more than 2 illustrations) of unusual cases not published elsewhere may 
be submitted as summaries of not more than 200 words for consideration for publication as Short Case Reports. 
They should comprise (1) a Title, (2) Case description and (3) a brief Comment. The authors and references are 
each limited to 3. The titles of these reports will usually be recorded in Index Medicus and by MEDLARS. 


Preliminary Communications 


Preliminary communications of original work may be submitted as short papers. The communication should 
be divided into 4 sections: (1) Objectives, (2) Materials and Methods, (3) Preliminary results, (4) Interpretation 
or Significance of Results. 


Discussion of Papers 


Questions or criticisms concerning recently published papers may be sent to the Editor, who will refer them to 
the authors. The readers’ comments and authors’ replies may subsequently be published together. 
There is no other correspondence section in the Journal. 


Suggested Projects for Urological Research 


Clinicians who have ideas for research projects, but have no opportunity for carrying them out, may submit them 
for publication in the above section. The communication should not be longer then 500 words. References will 
be limited to 6. 


Abstracts from Current Urological Literature 


Urologists who are willing to undertake abstracting of urological articles appearing in other journals should 
communicate with the Assistant Editor, Mr. W. Selby Tulloch, at the Department of Urology, Western General 
Hospital, Edinburgh, EH4 2XU. 


Addresses 


With the exceptions noted below, all editorial communications, including books for review, should be addressed to 
the Editor, Mr. W. Keith Yeates, at the Department of Urology, Newcastle General Hospital, Newcastle upon 
Tyne, NEA 6BE. 

Preliminary Communications on Research Projects and Suggested Projects for Urological Research should be 
submitted to the Assistant Editor, Mr G. D. Chisholm, at The Urology Unit, Hammersmith Hospital, Royal 
Postgraduate Medical School, London, W12 OHS. 
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Epsikapron (aminocaproic acid) is Epsi ikap “on makes your prostatectomy 
rapidly excreted in the urine in high patient's post- operative course 
concentration ; there it inhibits smoother by diminishing: 
urokinase, the fibrinolytic enzyme in the neec for post-operative blood 


urine. With the haemorrhage-sustaining transfus on 
property of urine blocked, the clotretention 
haemostatic coagulum oa i ne 

adequate, and blood loss is diminished Catheterization - 
substantially. the risk of infection 
TAE the period of hospitalization 
Epsikapron Solution for Injection 0.4 g/ml Box of 6 ampoules of 10 ml, each containing 4. 0g 
aminocaproic acid (0022/5003) E Epsikapron Effervescent Fowder 5096 Box of 20 sachets, 
each containg 3.0g aminocaproic acid (0022/5004) Epsikapron Sain 0.3g/ml Bottle of 
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Manufacturer : AB Kabi, Stockholm, Sweden. 
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Whatman Sodium Cellulose Phosphate has been 
shown to be particularly useful inlong-term therapy 
and as a prophylaxis against recurrent calcium 
stones.!.2.3 


A recent American trial? confirms the therapeutic 
and prophylactic value of cellulose phosphate in 
hypercalciuriaand nephrolithiasis. Sixteen patients 
with recurrent renal stones were given a low- 
calcium diet with 5g cellulose phosphate b.d.or 
t.d.s. Long-term (0.3—4 years) assessments of 
various urine and serum measurements were made 
every 1—6 months prior to the start of therapy. 
Treatment ranged from 1:4 —43; years. 


“Clinically, renal-stone formation virtually ceased. 
The treatment was well tolerated, and no serious 
side-effects have been observed" 


"Characteristic responses to treatment... were as 
follows: a decrease in the urinary excretion of 
calcium, usually to within the normal range; à 
reduction in the urinary siate of saturation with 
respect to brushite...; and a virtual freedom from 
renal colic and cessation of passage of renal stones 
or of formation of new stones” 


The authors also observed that the effects quoted 
above persisted for as long as 4.8 years, and there 
was no indication of escape from drug therapy. 


Commenting on cellulose phosphate vis à vis 
orthophosphate, the authors found the former to 
be preferable in absorptive hypercalciuria and 
nephrolithiasis: 
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-orthophosphate causes a more marked 
phosphaturia and a smaller reduction in urinary 
calcium... Orthophosphate renders urine more 
supersaturated with respect to brushite... but it 
inhibits the propensity for the spontaneous 
nucleation of brushite. ... Finally although ortho- 
phosphate has been shown to prevent stone 
formation....it has been found to cause 
extraskeletal calcification.. ^ 


Presentation 

Whitish cream powder packaged in paper aluminium 
polythene single-dose sachets of 5g each. Supplied in 
packs of POO 
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eyeless needled sutures are aluxury 
But canyeuconvince Linda? 





Who can justify the cost? 


Eyeless needled sutures have helped 
minimise Linda’s Appendicectomy 
incision scar and the effect, in later life 
will be appreciated. However, justification 
on a straight pound for pound, penny for 
penny basis is almost as hard to cost 
as skill. 





MINIMAL TRAUMA 

ETHICON swaged needle draws a single 
strand suture through tissue easily. No dull or 
broken needles. no frayed or torn sutures and 
no large eye or double strand to pull through 
friable tissue. 





SUPER SMOOTH PASSAGE 


ETHICON super-smooth needles pass 
easily, with minimal resistance through the 
toughest tissue. You get a sharp new needle 
every time. 
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There are certain undisputed facts. 


With ETHICON"* eyeless needled sutures, you can count 
on getting a new sharp needle every time. 

You won't be wasting the valuable time required by skilled 
personnel for the preparation of an eyed needle from one 
operation to another. You'll have less risk of needle breakage 
or fraying and torn sutures. 

These are advantages which are hard to put in straight 
financial terms. 


ETHICON eyeless needled sutures in cuticular work 
save time...reduce inventory... minimise trauma. 


ETHICON SLIM BLADE 


A needle with an elongated cutting blade 
providing the smooth controlled penetration 
plastic surgeons so much desire when working 
on skin. Extended flats incorporated into the 
body ensure stability in a needle holder. 








ETHICON STRAIGHT CUTTING 
NEEDLES (Sims) 

A range of stainless steel straight cutting 
needles. The points are precision-honed to 
penetrate more easily and needles are. 
tempered for optimum strength and flexibility. 





The perfect needle matched 
tothe perfect suture. 


Choose from 8 tried and tested sterile packs. Absorbable and non- 
suture materials, each designed for absorbable. materials made to the 
specific surgical tasks, each securely most exacting standards, assuring 
swaged to a needle of your choice. you of dependability you can count 
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Studiesindepth 


Amoxil compared with 
ampicillin 


When Amoxil was first introduced to the 
Medical Profession in May 1972 it was 
hailed as the successor to ampicillin. Since 
then research teams and clinical trial workers 
all over the world have reported that 
Amoxil is superior to ampicillin, Some of 
their reports have been in areas which were 
anticipated, but others have confirmed 
important superiorities which could not b 
predicted. These reports are obviously i 
considerable interest to the discerning 
clinician, and inevitably there have been 
many requests for a compendium of the 

available work. This is now available and 
will be sent upon request to interested 
clinicians. Brief summaries of the main 
areas considered in the compendium are 
given below. 


+ 

More effective th 
peilla S 

There is evidence that Amoxil is more 
effective than ampicillin and this is 
particularly well illustrated in respiratory 
infections. Indeed, some reports have 
confirmed that Amoxil can succeed where 
ampicillin has failed ^? 


Absorption unaffected 
by food 


Early reports confirmed 
that Amoxil is twice as well absorbed 
as ampicillin, giving a peak serum 
concentration iof 5 5.3 ug/ ml? as opposed 
to ampicillin's 2.3 ug/ml?. Further work 
has shown that if bod drugs are taken in 
the non-fasting state the overall absorption 











of Amoxil over the following : hour period 
is not significantly reduced, whereas that of 
ampic illin is reduced by nearly a third. 
Amoxil's absorption characteristics mean 
that it is taken t.d.s. as opposed to ampicillin's 
q.d.s., and that the patient need not remember 
to take every dose in the fasting state. 


Superior penetration 


Studies at the Brompton Hospital? have 
shown that whereas ampicillin penetrates 

well into purulent sputum it penetrates very 
poorly into mucoid sputum. These w orkers 
have shown that Amoxil penetrates equally 
well into both purulent and mucoid sputum, 
and suggest that this may have far-reaching 
consequences in the treatment of respiratory 
infections. 


Better tolerated 


Although ampic n is generally well 
tolerated, rashes and diarrhoea can he an 
irritating nuisance. A review of published 
literature indicates that Amoxil produces 
substantially less rash and diarrhoea than 
ampicillin. 


Greater potency 


An ingenious es of experimental 
infections in mice has demonstrated that 
Amoxil exerts *... a more rapid bactericidal 
effect than ampicillin and this could be 

correlated with the difference in 

therapeutic effect." 
Further studies comparing 
Amoxil in depth with other leading 
antibiotics are in preparation. If 
you would like to receive a 
|o» copy of the booklet 
e “Amoxil - a significant 
R advance on ampicillin” please 
é write to the Freepost address 
given below. No stamp is required. 





Better than AO in practice. 


Beferendes: (33 Brit. J. Dis. Chest. (1972), 66, 185. (S.A. med. J, 
(4973), Oy Chemotherapy, (1973), 18, (Suppl), 19.(4) Brit. 
maed. T. “199 3 13.05) Antimicrobial Agen d Chemotherapy 
(1970), 438, (6) To be published (7) Antimicrobial Agents and 
Chemotherapy, (1970), 416. 
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Silastic® Foley Catheter shoul 
still be comfortable. Many will 


be able to retain the same 
catheter for six weeks or 
longer. Thanks to the non- 
irritating properties of 
Silastic® ‘medical-grade’ 
silicone elastomer. 

First, insertion is made 
easier by the smooth silicone 
surface—-reducing urethral 
trauma and the patient’s 
discomfort. 

Urethral reaction is mini- 
mised, as is the incidence of 
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A. New; The three-way Silastic® 
Foley Catheter permits continuous 
irrigation of the bladder. 

B. (Top): Silastic& Foley Catheter 


after 6 weeks. (Bottomy Latex Foley 


Catheter after 4 weeks, 


meatitis. Hach catheter change 
thus saved eliminates a risk 
of further infection. 

Because the silicone surface 
is non-wettable, even prolong- 
ed catheterisation produces 
negligible encrustation and 
calcification on the catheter 
eyes, balloon and lumen. 

New: The needle-less valve 
allows balloon inflation using 
just a syringe. 
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Measures even the smallest 
variations in flow 


The DISA MICTIOGRAPH gives 
you a graphical representation 
of the voiding process. Even 
droplets are recorded. A uroflow 
graph enables quantitative 
evaluation of lower-urinary-tract 
disorders. 

Remote measuring device allows 
patient privacy. Equally suited 
for male and female patients. 


DISA 


Techno House, Redcliffe Way 
Bristol BS1 6 NU. 
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“Without doubt the commonest 
cause of incontinence in old age 
Fis the uninhibited neurogenic bladderg 
Update, 2, 616, (1970) 





"In refractory casesand i in the ‘older dge groups, Cetiprin* 
(emepronium bromide) in a dose of 200 mg. three times 


gency and early morning incontinence, Cetiprin in a dose 
of 400 mg before-retiring at night ig usually curative. This 
drug may be combined with Valium (diazepam) and 
Librium (chlordiazepoxide) without harmful sequelae". 
wf Obstet. Gynaec. Brit, Cwlth, 79, 77, (1972). 
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An effective oral treatment for 
systemic fungal infections 


ALCOBON 


A new product from 
Roche research 


Alcobon tablets offer a valuable 
treatment for many systemic fungal infections, Oral dosage 
makes prolonged treatment easier, 

Alcobon reduces the problem of 
side-effects, particularly the risk of renal damage. 


Full information is available from: 
Roche Products Limited, 
15 Manchester Square, London WiM 6AP 
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Converts to Noxyflex are legion among concerned clinicians and senior sisters throughout 
the country. To them we do not preach, To others we speak of the singular effectiveness 
of Noxyflex against the intrusion of bacteria, When Noxyflex is applied directly to the 
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MANUAL OF UROLOGY 


Second Edition 


Alec W Badenoch MA MD ChM FRCS 


This second edition which has been almost completely rewritten retains the value 
of the original work in that being largely the work of one author it has the 
advantages of being complete and at the same time concise. It is based on the 
author's wide experience of both urological and general surgery. Most of the 
clinical approach is that personally employed by the author. 


It will be most useful to all interested in urology. It will be of value to teachers 
in the speciality and to post-graduates working for higher qualifications, but 
being essentially practical it will serve as a day to day working manual for all 


surgeons who have to undertake the care of urological patients. 


688 pages 974'x 74' 400 illustrations including 15 colour plates | £15:00 net 


William Heinemann Medical Books Ltd 
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Urinary Tract 
Infection 


Proceedings of the Second 
National Symposium held in 
London, March 1972 


Edited by William Brumfitt and - 
A. W. Asscher 


This volume consists of papers read at the four 
sessions of this Symposium and the editors' 
summaries of the main points which emerged 
in the discussions which followed, and each 
session is summed up by its chairman. The 
sessions covered the following subjects: 
screening for bacteriurea; natural history of 
urinary-tract infection in children; natural 
history of urinary-tract infection in adults; 
bacterial resistance to antimicrobial agents: 
pathogenesis of urinary-tract infection; 
frequency and dysuria; treatment of urinary- 
tract infection. Illustrated £5 Oxford Medical 
Publications 
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ESCHERICHIA COLI AND MAN 
E. MARY COOKE 
1973 New Book 112 pages illustrated £2°50 


This is the result of four years’ investigation of the epidemiology, methods of typing and 
pathogenicity of the Escherichia coli. 


Despite increasing interest in the Gram-negative bacilli, of which E. coli is probably the 
most important, little is known of the methods of spread and mechanisms of pathogenicity. 
It is the commonest cause of urinary tract infection and is associated with diseases of the 
gastro-intestinal tract. At present it is seen as a cause of infection in debilitated individuals 
and those with impaired immunological responses. 


This book will be valuable to bacteriologists, physicians, and all those concerned with the 
problems of cross infection in hospitals. 


THE KIDNEY 


An Outline of Normal and Abnormal Structure and Function 
H. E. de WARDENER 
1973 Fourth Edition 440 pages illustrated £5°50 


Since the third edition of this book there have been many important developments in 
nephrology. Among those that have caused substantial changes in this edition are: 


the remarkable use of immunofluorescent immunoglobulins in the elucidation of 
immunological mechanisms, and in the examination of renal biopsies; 


the identification of increasing numbers of histological lesions in immunological diseases 
of the kidneys; 


the increasing accumulation of knowledge about calcium, phosphorus and nitrogen 
metabolism in chronic renal failure; 


the increase in knowledge about the control of sodium reabsorption, and the relation of 
sodium metabolism to hypertension in renal failure; 


the results of maintenance dialysis and renal transplantation ; 

the ubiquity of phenacetin nephropathy ; 

the usefulness of a suprapubic aspiration of urine and the localisation of the site of 
infection in urinary infections. 


Churchill Livingstone 23 Ravelston Terrace, Edinburgh EH4 3TL 
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Blood Background Subtraction Renography in Acute 
Renal Failure 


$, LAVENDER and J. N. BROWN 
Wessex Regional Renal Unit, St Mary's Hospital, Portsmouth 


In the management of acute renal failure there is a need for an investigation to distinguish 
between acute intrinsic renal disease, obstructive uropathy and chronic renal disease. It has been 
claimed that radioactive renography can distinguish between these conditions (Winter, 1959; 
Trinkle and Kiser, 1964). Because of the simplicity of renography and the speed with which 
results can be obtained even in severely ill patients, it would seem to be very suitable. 

However, Wax and MacDonald (1966) and Mayo and others (1971) have suggested that 
bilateral obstructive uropathy may give an identical renogram to that of acute intrinsic renal 
failure. Joekes and Rellan (1965) emphasised the asymmetry of the 2 kidney traces in the reno- 
gram of ureteric obstruction. Britton and Brown (1968) have advocated computer assisted blood 
background subtraction (C.A.B.B.S.) renography to eliminate interference by activity in the renal 
environment. Using this technique they confirm the distinction between the asymmetrical 
renogram of obstruction and the symmetrical tracings found in acute renal failure (Britton and 
Brown, 1971; Britton, Bluhm and Brown, 1971). All these reports have shown continuously 
rising tracings in acute renal failure and acute obstruction. 

The following report demonstrates that total recovery from acute renal failure may be associ- 
ated with the initial absence of any detectable uptake of hippuran by the kidneys. Where con- 
tinuously rising tracings are obtained these may be asymmetrical. 


Materials and Methods 


Serial analogue C.A.B.B.S. renograms were performed on the 8 patients admitted to the Wessex. 
Regional Renal Unit with acute intrinsic renal failure between September 1971 and April 1972. 

Analogue C.A.B.B.S. renograms were obtained by the method described in detail by Britton 
and Brown (1968 and 1971) using a mobile apparatus with patients reclining and supine. The 
analogue subtraction system allowed the corrected renogram to be printed out immediately. 
The kidney detectors were placed according to the position of the kidneys seen on abdominal 
X-ray. The collimators used had 7 cm apertures and the skin crystal distance employed was 5 cm. 
The relative sensitivity of each detector was checked using a standard source before each investi- 
gation. Standard doses of radioactive substances were used throughout (5uCi 1310 labelled. 
Human Serum Albumin and 15uCi !?!I labelled Hippuran). 


Case 1 


A 22-year-old man developed oliguric renal failure after taking an overdose of various drugs. C.A.B.B.S. renogranr 
on admission (Fig. 1) showed no concentration of hippuran by either kidney and could not be distinguished from: 
that of an anephric patient (Fig. 2). He was treated by peritoneal dialysis. After 2 days’ oliguria the renogram 
showed continuously rising symmetrical activity over both kidneys. Renal biopsy showed normal glomeruli but 
widespread tubular damage, together with some interstitial cellular infiltration. He subsequently recovered 
normal renal function. Eight months later the renogram (Fig. 3) was normal. 


Case 2 


A 25-year-old drug addict took a multiple drug overdose. He developed-oliguric renal failure requiring peritoneal 
dialysis. C.A.B.B.S. renogram (Fig. 4) showed minimal concentration of hippuran by either kidney. Bilateral 
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Fig. 1. Case 1. Acute renal failure following hvpnotic Fig. 2. C.A.B.B.S. renogram in an anephric patient. 
overdosage. C. A.B. B.S. renozram on admission. 
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Fig. 3. Case 1. C. A.B.B.S. renogram 8 months after Fig. 4. Case 2. Acute renal failure following hypnotic 
admission. overdosage. C. A.B.B.S. renogram on admission. 
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ureterograms showed normal-sized kidneys with no evidence of obstruction. Renal biopsy showed severe renal 
tubular damage with normal glomeruli. He developed clinical and histological evidence of focal ischaemic necrosis 
of muscle but myoglobin was not present in the urine. He recovered normal renal function. The renogram subse- 
quently showed continuously rising symmetrical activity over both kidneys but returned to normal at 2 months. 


Case 3 


A 62-year-old woman developed acute renal failure following the administration of large doses of sulphadiazine 
for suspected bacterial meningitis. C. A.B.B.S. renogram showed grossly diminished symmetrical uptake of hippuran 
by both kidneys. Bilateral ureterograms were normal. After peritoneal dialysis she recovered normal renal function. 
Repeated renograms showed a return to the normal pattern over 1 month, 
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Case 4 

A 58-year-old woman was admitted with oliguric renal failure complicating acute pancreatitis. C. A.B.B.S. reno- 
gram (Fig. 5) showed symmetrical continuously rising activity over both kidneys. Cystoscopy and bilateral uretero- 
grams were normal. Uraemia was controlled by peritoneal dialysis but she died as a result of gastro-intestinal 
haemorrhage. Autopsy showed necrosis of the pancreas and duodenum but the kidneys and ureters were macro- 
scopically normal. Renal histology showed gross tubular damage. 


Case 5 


A 52-year-old woman with essential hypertension was admitted following a myocardial infarct. She developed 
acute renal failure in association with transient hypotension. A C.A.B.B.8. renogram showed symmetrically rising: 
activity without a peak over either kidney, Six months previously she had been shown to have a normal intravenous 
pyelogram. A repeat high dose pyelogram showed no evidence of obstruction. Her renal function and renogram. 
subsequently returned to normal. 
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Case 6 


A 32-year-old woman developed acute renal failure as the result of fluid and electrolyte loss from a villous papilloma 
of the rectum. The tumour was removed. Subsequently C.A.B.B.S. renogram showed symmetrical tracings with 
normal second phases, delayed peaks, and grossly impaired third phases. She made a complete recovery and the 
renogram progressively returned to normal over 1 month. 


Case 7 


A 62-year-old man developed acute renal failure complicating bronchopneumonia. C.A.B.B.S. renogram (rig. 6) 
showed asymmetrical rising second phases with no evidence of a peak. He was treated conservatively and made a 
full recovery. He regained normal renal function and a normal renogram. 


Case 8 


A 59-year-old woman with a history of manic depressive psychosis treated with lithium was admitted with lithium 
intoxication and acute renal failure. C.A.B.B.S. renogram showed asymmetrical continuously rising tracings 
over both kidneys. A renal biopsy showed severe tubular damage with minor glomerular abnormalities. She was 
treated with peritoneal dialysis and made a complete recovery. An intravenous pyelogram was normal. The 
renogram progressively returned to normal over 6 weeks. This case is reported in detail elsewhere (Lavender, 
Brown and Berrill, 19732). 


Discussion 


In | of the 8 patients with acute renal failure reported above (Case 1) a C.A.B.B.S. renogram 
was obtained that was indistinguishable from that of an anephric patient. In 2 patients (Cases 
2 and 3) the tracings were similar to those seen in advanced chronic renal failure. However, 
these 3 cases made a complete recovery. Three cases (4-6) showed symmetrical continuously 
rising tracings, but 2 cases (7, 8) had asymmetrical renograms which could have been interpreted 
as indicating obstruction. In no patient was there any evidence of obstructive uropathy. 

Flat renograms obtained without background subtraction have been said to indicate a poor 
prognosis (Wax and MacDonald, 1966; Mayo et al., 1971). However, Britton and Brown (1971) 
have shown that after biood background subtraction such renograms may reveal unsuspected 
urinary obstruction with some recoverable renal function. Recovery of normal renal function 
where a C.A.B.B.S. renogram has shown no uptake of hippuran has not previously been reported. 
The present report suggests that this can occur in acute intrinsic renal disease. It also suggests 
that some asymmetry of renograms in acute oliguria does not necessarily favour a diagnosis of 
obstructive uropathy. This is contrary to the reports of Joekes and Rellan (1965), Britton and 
Brown (1971) and Britton et al. (1971). 

Little is known about physiological changes that occur within the nephron and its circulation 
in acute renal failure. Ik may be that the continuously rising renogram tracings seen in this 
condition are due to preservation of some active uptake of hippuran by the tubular cells associated 
with failure of transport into the tubular lumen. In the cases with relatively flat renograms which 
we report there must be failure of active uptake of hippuran by the tubular cells. It may be 
important that in these cases various drugs appeared to have been involved in producing acute 
renal failure. However, in the case precipitated by lithium continuously rising traces were ob- 
tained. In the 4 other cases showing active uptake of hippuran oliguria was precipitated by 
circulatory failure due to hypovolaemia, hypotension or septicaemia. Lavender et al. (19735) 
have shown that the renogram obtained in the oliguric phase following renal transplantation 
shows accumulation of hippuran over the graft wherever normal function is eventually obtained, 
It may be that other forms of acute reversible renal failure due to disturbance of renal perfusion 
are associated with a relatively greater effect of hippuran transport from tubular cell to lumen than 
of uptake into the cell from blood. 
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Conclusions 


Despite its simplicity the practical value of renography in the differential diagnosis of oliguric 
renal failure remains limited. Symmetrically rising traces probably indicate potentially reversible 
intrinsic renal disease, although acute obstruction affecting both sides equally cannot be excluded. 
Grossly asymmetrical rising traces are probably due to acute obstruction, but some asymmetry 
can occur in reversible intrinsic renal disease. Failure of hippuran concentration does not 
necessarily indicate chronic renal disease. It may occur in acute renal failure and be associated 
with complete recovery. 


Summary 


Serial computer assisted blood background subtraction renograms have been performed in 
8 patients with acute renal failure. ; 

One patient showed an initial tracing identical to that from a case with a bilateral nephrectomy; 
in 2 patients initial tracings were indistinguishable from those of cases of advanced chronic 
parenchymal renal disease; however all 3 patients made a complete recovery. 

In 3 patients symmetrical continuously rising renograms were obtained as previously reported 
in acute renal failue. 

In 2 patients asymmetrical renograms were obtained which could have been interpreted as 
indicating obstructive uropathy. 

Renography in acute renal failure must be interpreted with extreme caution. 


We are grateful to Professor A. Polak and Dr H. A. Lee for their advice. 
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Simple Renal Hypothermia 


VILLIS MARSHALL and JOHN. BLANDY 
Department of Urology, The London Hospital, London 


Although in the past we have hardly ever found it necessary to use hypothermia as an adjunct 
to the Gil-Vernet operation for even large renal calculi, there are times when it can be helpful, 
especially when a small fragment is left behind in an outlying calyx, or when a large mushroom 
extension of the main stone has to be removed through a thick layer of overlying parenchyma. 
Hypothermia may also be useful during partial nephrectomy and renal arterial surgery. 

As a means of prolonging the safe period of renal ischaemia, hypothermia has been used for 
a number of years (Stewart, 1960; Graves, 1963). Generally surgeons have cooled the kidney with 
ice slush, but it is tedious to prepare slush which is both sterile and has the right consistency, and 
as with surface cooling coils (Wickham, Hanley and Joekes, 1967; Hanley, 1970), there is a 
possibility that tissue in direct contact with ice or coil may become frostbitten. We have 
perfused Gelin's fluid through the renal artery during certain exceptional operations on renal 
arterial aneurysms, but this is too complicated a method for routine use (Eadie et al., 1965; 
Hardy et al., 1973). 

We now describe a very simple method which uses only standard equipment available in any 
operating theatre, yet is capable of producing renal hypothermia when desired. From our experi- 
ence of a small pilot series, we feel we can recommend this technique to surgeons who are likely 
to use hypothermia so seldom as to make it uneconomical to purchase expensive cooling machinery, 
and who may be unable to ensure that sterile ice slush is available at short notice. 


Method 


Normal saline in flasks or plastic packs is led through an ordinary transfusion set to a blood- 
warming coil immersed in a bowl of unsterile ice-salt slush, and thence via 1 or 2 sterile extension 
tubes to the kidney (Fig. 1). Renal temperature is measured with a thermocouple. 

At operation, the kidney is isolated, its artery taped, and a split plastic sheet arranged around 
the kidney so as to form a well (Fig. 2) into which the cold saline is run. The saline issues from 
the cooling coil at 6° to 7°C if the flasks have been previously stored in the main compartment 
(4°C) of a refrigerator overnight. If pre-cooled saline is not available and the saline enters the 
cooling coil at room temperature, it emerges at about 14°C. With pre-cooled saline, the tempera- 
ture of the kidney will fall to 20°C within about 10 minutes. 

When a staghorn calculus is to be removed, we proceed with the Gil-Vernet operation in the 
usual way, exposing the renal pelvis and removing as much as we can of the stone through the 
extended pyelolithotomy (Blandy and Tresidder, 1967). If the need then arises to cool the kidney, 
the cooling system is rapidly set up, the renal artery is occluded, and the cold saline is run into 
the renal pelvis. 

The temperature falls more rapidly with this combination of intrapelvic and surface cooling 
than when surface cooling is used alone. 

Cooling is stopped when the thermocouple records a temperature of 22°C, 2 em below the 
surface of the kidney: further cooling continues to take place to 20°C over the next few minutes. 
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Fig. 1. Equipment used to cool kidneys—flask of normal saline, infusion set, blood-warm ng coil and sterile 
extension piece 
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Fig. 2. Renal artery occluded and kidney surrounded by plastic sheet immediately prior to cooling. 
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Results 


We have used the method in a small pilot series of 7 patients (9 kidneys)—1 had a partial nephrec- 
tomy, 5 had an extended pyelolithotomy (2 patients had bilateral calculi) and 1 had an intra-renal 
foreign body. 

The mean time to achieve cooling to 20°C was 9-5 minutes: the shortest was 7-5 minutes; the 
longest 13 minutes. The longest period of ischaemia was 55 minutes: the mean ischaemic time 





Fig. 3. X-ray showing bilateral staghorn calculi. Peripheral fragments 
were removed after cooling. 


was 42 minutes. There were no complications which can be put down to hypothermia. There was 
no undue postoperative ileus. Postoperative urograms were either unchanged or improved. 
When the other kidney was normal. the blood urea and creatinine were unchanged. In the patient 
with bilateral stones (Fig. 3), both kidneys were cooled at successive operations. Before the first 
operation the blood urea was 71 mg ^; and the creatinine clearance 42 ml/min. Two weeks after 
the second operation, the urea was 55 mg ^; and the creatinine clearance 68 ml/min. 


Discussion 


This very simple technique uses the standard equipment which is to be found in any operating 
room. It is best if saline has been put in the refrigerator overnight before the operating list to 
cool it to 4°C, but the use of the coil makes it perfectly possible to carry out adequate cooling 
even if the saline starts off at room temperature. 

There is always a lag of 2 to 3 minutes before the temperature begins to fall: thereafter the rate 
of fall is quite rapid—about 2 to 3 centigrade degrees per minute. If it does not fall after the first 
3 minutes, one should suspect that a polar vessel has not been occluded by the clamp. This occurred 
in the case which took 13 minutes to cool down. 

[n calculus surgery it is likely that hypothermia will be needed for very difficult and crumbly 
calculi and in these cases the tiny fragments can only be adequately removed by vigorous irriga- 
tion; thus the initial presence of the cooling saline will make little difference to the wetness of the 
field or the adequacy of exposure. 

How cool does the kidney need to be in order to be protected from the effects of ischaemia? 
The studies of Wickham er al. (1967) showed that there was a fairly wide range of temperature 
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over which the protective effect was much the same: so that precise control of cooling is not 
necessary, nor does the kidney have to be made very cold. Indeed, cooling to 0°C has been 
Shown to be deleterious (Wickham et al., 1967). 

We do not think that surgeons need to use hypothermia very often in renal surgery, but it 
would be a pity if they failed to use it because they thought it required special equipment. Thermo- 
couple, blood-warming coils, drip sets, extension tubing, and unsterile ice and salt are available 
in every hospital. With this and a sterile waterproof sheet, it is perfectly possible to produce 
hypothermia at short notice with minimal fuss and expense, 


Summary 


A blood-warming coil immersed in ice-slush rapidly lowers the temperature of normal saline 
and allows it to be used to-cool a kidney to the range of hypothermia which protects it from the 
effects of ischaemia. This simple method of hypothermia has been shown to be effective in 
operations on 9 kidneys. 
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Recurrent Mesenteric Venous Thrombosis 
Complicating Renal Transplantation 


J, R. SALAMAN and K. MAHMOOD 
Renal Transplant Unit and Department of Pathology, Cardiff Royal Infirmary 


Renal transplantation may be followed by a variety of complications. Usually these can be 
attributed to the side-effects of immunosuppressive drugs but on occasions the aetiology may 
be more obscure. Gangrene of the ileum and colon has recently been observed in a few patients 
(Powis et al., 1972) and mesenteric arterial thrombosis has been proposed as the probable cause. 
We have encountered a further case of intestinal gangrene, but in this instance the cause was 
clearly thrombosis of the mesenteric veins. Since we have found no similar reports in the medical 
literature, we give here a brief description of this case. 


Case Report 


The patient was a 45-year-old woman who had suffered from chronic pyelonephritis for many years. Haemodialysis 
was instituted in October 1969 and was uneventful apart from recurring episodes of thrombosis in her arterio- 
venous shunts. In May 1971 a shunt was inserted into the vessels of her left groin and 1 week later à cadaveric 
kidney became available and transplantation was performed. After 14 days of oliguria, urine output increased, 
and her blood urea and serum creatinine fell to 52 mg ° and 1:0 mg % respectively. 

One month after transplantation the groin shunt clotted spontaneously, and shortly afterwards the patient 
developed an ilio-femoral venous thrombosis on the same side. Thrombectomy was performed and the shunt 
removed. Anticoagulation was instituted and was continued until November 1971 when it was gradually withdrawn. 
In December 1971 a routine renal biopsy was performed which showed very minimal changes of rejection. Coagula- 
tion studies performed at this time were normal. 

On 8th February 1972, some 9 months after transplantation, the patient was admitted with severe abdominal 
pain and vomiting. Her abdomen was distended and very tender. She was currently taking 75 mg of azathioprine 
and 20 mg of prednisone. Laboratory tests gave the following results: 


Hb. 13:8 g %: White count 26000/cu. mm. 

Platelets 38,000/cu. mm: Serum sodium 139 mEq/l. 

Potassium 3:6 mEq/l; Urea 86 mg %6. 

Creatinine 2:2 mg °4: Serum amylase 210 LUA. 

Liver function tests normal and X-ray of her abdomen showed dilated loops of small bowel. 


Laparotomy was performed soon after admission and approximately 6 feet of ileum were found to be discoloured, 
of which 2 feet were completely gangrenous. There were no pulsations palpable in the mesentery of the affected 
bowel and the veins were noted to be distended with clot. The affected bowel was excised and an end-to-end 
anastomosis performed. 

On the second postoperative day she again developed abdominal pain and distension. The results of further 
laboratory tests were as follows: 


Hb. 14:1 g %: White count 16,400/cu. mm. 

Platelets 30,000/cu. mm: Blood urea 144 mg 75. 

Serum creatinine 2:8 mg %: Serum amylase 284 LU./l. 

Clotting factors were normal and there was no evidence of fibrinolysis. 


At re-exploration a further 3 feet of small bowel were found to be gangrenous (Fig. 1), although the bowel in the 
vicinity of the previous anastomosis was healthy. The mesentery, which was oedematous, contained many throm- 
bosed veins although the mesenteric arteries were pulsating strongly. On this occasion, à principal mesenteric 
vein was opened and clot was extracted with a Fogarty catheter. Unfortunately this did not improve the venous 
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Fig. 1. Loops of small bowel as they appeared at the second 
operation. The intestine is engorged and prominent mesenteric 
veins are visible in the mesentery 





Fig. 2. Histological section through the smal! bowel mesentery showing a small vein and artery. The vein is distended with 
thrombus which is partly organised. The artery contains a conglomeration of red cells, but no fibrin. (Haematoxylin and 
eosin. x40.) 
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drainage from the affected segment and a further 3 feet of bowel had to be excised, leaving just 4 feet of small 
intestine remaining. Anticoagulation was commenced postoperatively and Rheomacrodex was administered 
intravenously for 4 days. Although her initial progress was good, she later deteriorated and copious quantities of 
fluid were discharged from her wound. She became jaundiced and ultimately faecal material appeared in the 
drainage fluid. She died 13 days after her admission. 

At postmortem, free red-coloured fluid was found within the abdominal cavity and one of the small bowel 
anastomoses was seen to be leaking. The remaining small and large bowel was plum coloured and partially necrotic. 
The mesenteric veins were thrombosed and thrombus was also found within the portal and splenic veins. The liver 
was shrunken and yellow. The transplanted kidney had small areas of haemorrhage in the cortex, but was otherwise 
normal on macroscopic examination and its vessels were free of thrombus. The patient’s own kidneys were shrunken 
and their surfaces were granular, On histological examination the small bowel was seen to be necrotic and thrombus 
was present in the veins but not the arteries (Fig. 2). Although the liver had undergone autolysis some centrilobular 
congestion was apparent in most areas. The transplanted kidney exhibited the changes of chronic rejection, with 
fibrointimal thickening of arterioles and swelling of the interstitium and infiltration with mononuclear cells. 


Discussion 


Thrombosis of the mesenteric veins has been described in association with a number of conditions 
(Johnson and Baggenstoss, 1949). It may follow injury to the mesentery, as can occur with a 
volvulvus or intussusception, and can complicate cases of heart failure, thrombo-phlebitis, 
peritonitis, portal hypertension, polycythaemia and disseminated malignancy. It may also occur 
in women taking oral contraceptives (Miller, 1971). In 1935 Warren and Eberhard drew attention 
to the fact that approximately 50° of cases of mesenteric venous thrombosis arise quite spontane- 
ously in the absence of any predisposing factor. Such an occurrence has been labelled “primary 
mesenteric venous thrombosis” and a large number of these cases has now been recorded (Berry 
and Bougas, 1950; Bussey, 1955; Naitov and Weismann, 1965; Mathews and White, 1971; 
Van Way, Brockman and Rosenfeld, 1971). 

It would appear that the disease in our patient was of the “primary” type, since she had not been 
suffering from any of the conditions listed above. It is possible, however, that a hypercoagulable 
state may have existed prior to renal transplantation, as her facility to clot an arteriovenous shunt 
was all too evident at this time. There is no evidence that this state persisted after transplantation, 
and coagulation studies performed during this period were always normal. Polycythaemia may 
sometimes develop after successful renal transplantation and patients so affected are prone to 
develop thrombotic episodes (Swales and Evans, 1969). The haemoglobin of our patient never 
exceeded 13-8 g ° and, therefore, polycythaemia would be an unlikely cause in this instance. 

Mesenteric venous thrombosis carries a high mortality although the use of anticoagulants in 
the postoperative period has helped to reduce this (Naitov and Weismann, 1965). Recurrent 
thrombosis is not unusual (Qureshi and Mansfield, 1964) and may occur up to 32 months after 
the original event (Naitov and Weismann, 1965). Despite quite adequate anticoagulation a third 
episode of thrombosis occurred in our patient, with the result that her portal vein became totally 
occluded. The remorseless progress of the disease in this case would suggest that the aetiological 
factor, whatever it may have been, was not removed when the diseased bowel was resected. 

Abdominal complications are not uncommon in kidney transplant recipients (Penn et al., 
1968; Salaman et al., 1969; Penn et al., 1970; Hadjiyannakis ef al., 1971; Powis et al., 1972). 
They usually take the form of a bleeding peptic ulcer, or perforations of the stomach, duodenum 
or colon. Pancreatitis may also occur (Renning ef al., 1972) and to this list we now add mesenteric 
venous thrombosis. The condition is rare, however, and although more than 8,000 renal transplant 
operations have now been performed in the world (Renal Transplant Registry, 1972), no similar 
cases have so far been described to our knowledge. 


Summary 


Mesenteric venous thrombosis developed in a patient 9 months after successful cadaveric renal 
transplantation. Following small bowel resection the thrombosis recurred and ultimately this 
spread to involve the portal and splenic veins with fatal results. 
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The Incidence, Investigation and Treatment of 
Idiopathic Hypercalciuria 


G. ALAN ROSE and A. R. HARRISON 
St Peter's Hospitals and Institute of Urology, London 


More than 30 years ago Flocks (1940) reported that among his patients with calcium urolithiasis 
he had found many individuals with "idiopathic high urine calcium" output who did not appear 
to be suffering from primary hyperparathyroidism or from any other disorder which is known 
to cause hypercalciuria. Later, Albright ef al. (1953) coined the term "idiopathic hypercalciuria" 
for this syndrome which, they claimed, was usually accompanied by a low plasma inorganic 
phosphate, and the condition was further defined by Henneman er al. (1958). Innumerable cases 
similar to those described by Flocks have since been reported and there is now abundant evidence 
that hypercalciuria is found much more commonly among patients with renal stones than 
among healthy individuals (Sutherland, 1954; Cottet and Vittu, 1955; Hodgkinson and Pyrah, 
1958; Harrison 1959; Bulusu ef al., 1970; Yendt, 1970). 

As soon as reference is made to hypercalciuria it becomes necessary to define the limits of 
normality for urinary calcium. Published figures vary widely, but over the years there has been a 
tendency to extend the upper limits. Thus, in this country, Hodgkinson and Pyrah (1958) found 
that 90% of normal men excrete less than 300 mg/24 hours, the corresponding figure for women 
being 250 mg/24 hours, whereas the more recent studies of Watson and Dale (1966) and of 
Bulusu ef al. (1970) indicate that these limits should be raised to 400 mg/24 hours for men and 
300 mg/24 hours for women. Furthermore, the recent papers have emphasised that readings in 
excess of these can be found in many healthy individuals. There are also certain geographical 
factors which affect urinary calcium levels. It has been pointed out previously by Rose (1967) 
that the normal range for 24-hour urinary calcium is different on the 2 sides of the North Atlantic. 
This is very strikingly illustrated by comparing the actual urinary calcium values of 227 to 347 
mg/day of the patients of Henneman er al. (1958) with idiopathic hypercalciuria with the normal 
range of Hodgkinson and Pyrah (1958) of up to 300 mg/day or even more. Most of the patients in 
the American series would not have been considered hypercalciuric in this country, had not an 
upper limit of normal to 220 mg of calcium per day being quoted by the American authors. We 
have taken the view that in this country at this time readings in excess of 350 mg/24 hours in men 
and 300 mg/24 hours in women constitute "hypercalciuria" and that in patients with renal stone 
the urinary calcium should be kept below these levels. 

Although prolonged control of idiopathic hypercalciuria can be achieved by rather strict 
limitation of dietary calcium (Dent and Watson, 1965), other methods of treatment which may 
be more acceptable to patients are now available. Firstly, it is now established that the thiazide 
diuretics induce a sustained fall in urinary calcium in both normal individuals and in patients 
with hypercalciuria (Lamberg and Kuhlback, 1959; Lichwitz et al., 1961; Higgins et al., 1964; 
Duarte and Bland, 1965; Yendt, Gagné and Cohanim, 1966). Harrison and Rose (1968) showed 
that this effect is not due to any change in absorption of dietary calcium but is probably the result 
of some alteration in the renal handling of this substance. Secondly, cellulose phosphate also 
lowers urinary calcium, but by quite a different mechanism. The dietary calcium is bound to the 
cellulose phosphate in the intestinal lumen and thus becomes unavailable for absorption (Dent, 
Harper and Parfitt, 1964; Parfitt et al., 1964; Nassim and Higgins, 1965; Rapado et al., 1970), 
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The majority of reports on the use of these drugs in the treatment of idiopathic hypercalciuria 
are based on relatively short periods of observation and it is still uncertain whether they are 
safe and effective agents for the prolonged control of hypercalciuria which would appear to be 
necessary for the prevention of recurrences of stone. We therefore thought it might be of interest 
to report our experience with a number of patients with idiopathic hypercalciuria who have been 
treated with thiazides or cellulose phosphates for periods of 18 months to 7 years. In addition, 
we wish to report the biochemical findings in our cases of idiopathic hypercalciuria and to call 
attention to the high incidence of this condition among our patients with urolithiasis. 


Patients and Methods 


During the period November 1965 to August 1972, 108 patients with renal lithiasis were referred 
to the Metabolic Out-Patient Clinic at St Peter's Hospital for diagnostic studies and medical 
treatment. All patients referred were submitted to a searching clinical history and examination. 
Initial routine investigations included measurements of plasma calcium, phosphorus, uric acid, 
total protein, urea, creatinine, sodium potassium and bicarbonate. Additional investigations 
carried out in some, but not in all, cases included measurements of 24-hour urinary oxalate, 
qualitative tests for cystine in urine, short tests of urinary acidification as described by Wrong 
and Davies (1959) and skeletal X-ray surveys. Urinary calculi were analysed whenever possible. 
An attempt was made to assign to each patient a primary cause of renal stone formation. Because 
of our special interest in idiopathic hypercalciuria, results of investigations have also been con- 
sidered from patients with this diagnosis who were attending another clinic at St Philip's Hospital. 
Thus, the total number of patients studied with idiopathic hypercalciuria has been raised to 87. 


Plasma calcium was measured by semi-automated E.D.T.A. titration (Glatz and Rose, 1968) and urinary calcium 
by emission flame photometer (MacIntyre, 1957). Uric acid was measured by the uricase method during the first 
year (1965/6) and thereafter by Technicon Auto-Analyser, and it was shown that the results were the same by these 
2 methods. Plasma inorganic phosphate was measured by Technicon Auto-Analyser, plasma proteins by the copper 
sulphate method in the first year and thereafter by refractometer. Renal calculi were analysed quantitatively using 
the method of Westbury and Omenogor (1970) and later extended to include estimation of oxalate (Westbury, 
1973). 


A. diagnosis of hypercalciuria was based on the results of analysis of at least 2, or usually 3, 
24-hour urine specimens collected when patients were taking their habitual diet, and it was 
termed "idiopathic" when we could find no evidence of other diseases known to cause hyper- 
calciuria (e.g. primary hyperparathyroidism). When this diagnosis was made the patient was 
advised to avoid milk and cheese in his diet and also calcium-rich medicaments such as "stomach 
powders". If this was insufficient to lower the urinary calcium to below 350 mg/day in males or 
300 mg/day in females, treatment was begun with either a thiazide (almost invariably bendro- 
fluazide 5 to 10 mg/day) or cellulose phosphate (15 to 30 g/day). If the response to the original 
drug was satisfactory it was continued indefinitely. If the response was insufficient, the other 
drug was either substituted or added. The majority of patients treated with thiazides also received 
potassium supplements. 

All patients treated with these drugs have been seen at intervals of 3 to 4 months. Follow-up 
studies have included measurements of urinary calcium, creatinine and sodium, and of plasma 
calcium, phosphorus, total protein, uric acid, sodium, potassium, bicarbonate, urea, alkaline 
phosphatase and glucose. Plain X-rays of the renal tract and hands have been carried out at 
yearly intervals. Some of the patients with idiopathic hypercalciuria have been followed in this 
way for 7 years, others for much shorter periods. In considering here the long-term effects of 
therapy on urinary calcium, we have included the findings only when therapy has been given for 
at least 18 months. In assessing the sustained effects of treatment on urinary calcium we have 
taken the mean of the last 2 results on any given regime. 
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Results 


Diagnosis 

The main conditions thought to have been responsible for the occurrence of renal calculi in the 
patients attending the St Peter’s clinic are listed in Table I. The relationships between sex, medul- 
lary sponge kidney and idiopathic hypercalciuria in the 87 patients with the latter diagnosis are 
shown in Table II. 


Table I 


Primary Cause of Renal Calculi in 108 
Patients Attending the St Peter’s Clinic 


Idiopathic hypercalciuria 66 
Urinary infection 10 
Cystinuria 6 
Primary hyperparathyroidism 4 


Medullary sponge kidney 

(without hypercalciuria) 3 
Primary hyperoxaluria 2 
Uric acid stones 2 
Urinary diversion 1 
Corticosteroid therapy 1 
No cause ] 
Cause not clear ^ 13 
Previously in a hot climate | 





Table II 


Sex Incidence and Concurrence of Medullary 
Sponge Kidney in 87 Patients with Idiopathic Hypercalciuria 


Males without sponge kidney 77 
Females without sponge kidney 5 
Males with medullary sponge kidney 4 
Females with medullary sponge kidney i 

87 





Ratio of total numbers of males to females = 13:5:1 


Age 

The age at the time of presentation for medical investigations of 82 males with idiopathic hyper- 
calciuria varied from 15 to 60 with a mean of 42-3 years. However, the distribution was skewed. 
to the latter age groups as shown in Figure | and therefore no S.D. for age has been calculated. 


Plasma Biochemistry 
The initial biochemical data on these 82 males are shown in Table III, and Figure 2. In correcting 
the plasma calcium to a total proteins of 6:857, it is assumed that each 1 g/100 ml of protein 
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Fig. 1. Age distribution of 83 males with idiopathic hypercalciuria at the time of presentation 
at St Peter's Hospitals. 


combines with 0-75 mg/100 ml of calcium. Because the normal ranges for plasma phosphate and 
uric acid are dependent upon age and sex, the individual values for these parameters are shown 
against the means and normal ranges in Figures 3 and 4 respectively. 


Stone Analysis 


"The results of the first quantitative stone analysis from each of 28 males with idiopathic hyper- 
calciuria are available. The mean calcium content was 26:8 % s.d. 50% and the oxalate content 
was 39-4% s.d. 13-4°%. The main other anion was phosphate and this showed a bimodal distribu- 
tion. Thus 8 out of 28 contained less than 3°% phosphorus and in the remaining 20, the mean 
phosphorus content was 8-48 % s.d. 4-10%. Carbonate was present in 3 stones only and 2 of the 
patients were known to have had recurrent urinary tract infections as a complication. Uric acid 
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Fig. 2. Distribution of initial urinary calcium values prior to treatment in 80 males with idiopathic hypercalciuria. The 5 
patients with urinary calcium values below 350 mg/24 hours later showed higher values. 


was detected in 1 stone only and then only in a very small amount (0:675). Magnesium was 
undetectable in 9 stones and present in small amounts (0-1 77 to 0-597, mean 0-26 %) in 19 stones. 
Results from the first stone analysed from each of 4 female patients with idiopathic hypercalciuria 
are shown in Table IV. 


Treatment with Thiazides 


The results of treatment with bendrofluazide alone of 46 patients with idiopathic hypercalciuria 
are detailed in Table V. An example of satisfactory response is shown in Figure 5 and an example 
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Fig. 3. A comparison of plasma inorganic phosphorus plotted against age for normal male subjects and for 
82 males with idiopathic hvpercalciuria. Each point represents 1 patient prior to medical therapy and the 
thick line is the mean for each 5-year group of patients. The thin lines show the mean and +24 s.d. as 
replotted from the data of Greenberg, Winters and Graham (1960), 


of “escape” of contro! in urinary calcium after good control at first as shown in Figure 6. One 
of the patients who showed a satisfactory and sustained fall in urinary calcium subsequently 
had to discontinue therapy for a time on account of severe potassium depletion associated with 
carbenoxolone therapy given for a peptic ulcer. Otherwise, potassium depletion was not a problem. 
No patient developed gout. 
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Fig. 4. A comparison of plasma uric acid plotted against age for normal males and 82 males with idiopathic hypercal- 
ciuría. Each point represents | patient (a circled dot = 2 patients). The thick line is the mean for each 5-year group of 
patients, and the overall mean with: +2 s.d. for the patients is shown on the right. The thin lines show the mean +2 s.d. 
for normal subjects as reported by Mikkelsen and Valkenburg (1965). 
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Table HI 


Initial Biochemical Data in 82 Males with Idiopathic 
Hypercalciuria Prior to Medical Therapy 











Mean S.D. 

Plasma Calcium (uncorrected) i : 9-80 | 1047 mg/ 100 ml 
Plasma Calcium (corrected to total 

proteins of 6:859; 9:42 i045 mg/100 ml 
Plasma Inorganic Phosphorus 2:86 X055 mg/100 ml 
Plasma Uric Acid 5:83 +098 mg/100 ml 
24-hour Urinary Calcium 475 £117 mg 
Table IV 


Percentage Composition of Renal Calculi in 4 Female 
Patients with Idiopathic Hypercalciuria 








| 








S. C. 28 13 Present 09 Nil Nil Nil 
S. F. 35 15 22 05 Nil Nil Nil 
G.F. 1 13 Present 8-0 0-7 + 0:3 
C. C. 31 135 17 03 Nil Nil Nil 
Table V 


Results of Treatment of 46 Patients with Idiopathic 
Hypercalciuria with Bendrofluazide alone 





Sustained satisfactory fall in urinary calcium 25 
Partial but insufficient fall in urinary calcium 3 
Fall in urinary calcium sufficient at first but subsequent “escape” 5 
No appreciable fall in urinary calcium 9 
Treatment soon stopped because of onset of diabetes mellitus 2 
Treatment soon stopped because of fatigue and lassitude 2 

46 





Treatment with Cellulose Phosphate 


The results of treatment of 24 patients with cellulose phosphate with or without thiazide are 
detailed in Table VI. The only troublesome side effect was diarrhoea and/or offensive stools. 
This occurred in only 6 patients but in these cases was sufficiently severe to prevent treatment with 
any clinically significant dose. 
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Fig. 5. Example of successful longeterm treatment of a patient with idiopathic hypercalciuria with bendrofluazide. The 
initial hypercalciuria (the mean of several values is shown) was promptly eliminated, and the urinary calcium has remained 
well below the target figure of 350mg/day for 5 years during which the patient has formed no more stones. Treatment is 
continuing, 
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Fig. 6. Example of successful contro! of hypercalciuria with bendrofluazide, followed by “escape” after about 34 years of 
treatment, 


Discussion 


In considering the causes of renal calculi listed in Table I, it must be appreciated that all the 
diagnoses are not mutually exclusive. In particular, idiopathic hypercalciuria and urinary infection 
frequently occurred together and when this has been the case the former has been taken as the 
primary cause, and the infection considered a result of renal calculus rather than its cause. Table 
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I shows that idiopathic hypercalciuria was present in 66 of the 108 (61°) patients investigated 
for renal calculi so that this diagnosis represents by far the most common primary cause en- 
countered. Whether or not this high incidence of idiopathic hypercalciuria would be reflected in 
the mass of stone formers in the whole population is a matter for conjecture. On the one hand it 
must be admitted that these patients did not form a consecutive series of unselected stone formers 
admitted to a hospital, but are a special group referred mainly from surgical colleagues for 
investigation. It is clear that certain selection has occurred. Thus it will be noted that there are 
no children under 15 years of age, and the incidence of primary hyperparathyroidism is lower 
than might be expected since patients with this diagnosis were admitted direct to the wards 
rather than to this particular clinic, and there could be other factors also tending to increase 
the incidence of idiopathic hypercalciuria. On the other hand, the present series has striking 
similarities to the study of Yendt (1970) who found 42%, of 439 stone formers had idiopathic 
hypercalciuria. The 2 series are also alike in the ratio of males to females with idiopathic hyper- 
calciuria, both series showing a very marked preponderance of males. The incidence of idiopathic 
hypercalciuria is so high in both series that, even allowing for possible distortion due to selection 
of cases, this condition must be the most common cause of renal stone formation in adult males 
in both this country and Canada. 

It was found by Ekstrom er al. (1959) that about one-third of patients with medullary sponge 
kidney also had hypercalciuria. In the present series only 3 cases were found to have medullary 
sponge kidney without hypercalciuria (Table I) while 5 cases were found to have both diagnoses 
(Table 11). Hence the incidence of hypercalciuria in this small series of patients with medullary 
sponge kidney who also had renal calculi was 5 out of 8, or 63%. 

The initial biochemica! data are of some interest. The plasma calcium values are indistinguish- 
able from the published normal range for the same method, confirming the observations of 
Henneman ef al. (1958). It is stressed that there is no evidence of a "tendency to a low plasma 
calcium" which others have thought to be present (Albright and Reifenstein, 1948). We do confirm 
that the plasma inorganic phosphorus is low in idiopathic hypercalciuria (Table III) although, 
when age and sex are taken into consideration, as in Figure 2, the mean plasma phosphorus is 
only about 0-5 mg/100 m! below the normal mean. It must also be stressed that most of the blood 
samples were from out-patients at about mid-morning and this also leads to lower results than in 
fasting early morning samples, so that the true difference between plasma phosphorus levels of 
the patients and the normals must be even less than 0:5 mg/100 ml. 

Table IH shows that the mean plasma uric acid levels in our hypercalciuric patients was 5:83 
mg/100 ml. However, allowance must be made for age and sex, and when this is done, as in 
Figure 3, it can be seen that the mean level is only about 0-5 mg/100 ml above the normal mean. 
Furthermore, most of the results are from non-fasting out-patients, so that the true difference 
may well be less than 0-5 mg/100 ml. These results contrast with the remarkable findings of Smith 
et al. (1969), These authors admittedly did not refer to idiopathic hypercalciuria as such, but did 
report elevations in plasma uric acid of some 3 mg/100 ml in patients with cystine, calcium 
oxalate and mixed calcium oxalate— phosphate renal stones. It is hard to understand the difference 
between these 2 sets of results, although 1 point can certainly be made. Whereas none of our 
patients had elevated serum urea or creatinine levels, Smith ef al. (1969) said that “No patient 
was excluded if renal failure was present". However, this is hardly likely to explain so great a 
difference in the uric acid levels since the mean serum creatinine levels in each group given by 
Smith et al. (1969) are only minimally raised. 

Quantitative stone analysis reveals that out of 28 stones analysed (1 per male patient only), 
all were rich in calcium, 5 contained calcium and oxalate only and a further 12 contained calcium 
phosphate and oxalate only. Magnesium was present in small quantities in 19. Thus the majority 
of the stones contained either calcium oxalate alone or calcium phosphate and oxalate, possibly 
with traces of magnesium. In no case was oxalate absent, the lowest oxalate content observed 
having been 15%. This supports the view that calcium oxalate is the first material to crystallise 
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out into stone formation and that the other salts are deposited subsequently. In the case of the 
females, the situation was quite different, as can be seen in Table II. There are too few stones to 
permit statistical analysis but it is clear that the phosphorus and magnesium contents were higher. 
This was attributed to recurrent urinary infections having complicated the situation. 

As stated above, our criterion of success in treating idiopathic hypercalciuria has been the 
reduction of urinary calcium to 350 mg/day or less for males and to 300 mg/day or less for females. 
By this criterion the long-term success rate with bendrofluazide alone was 54% (25/46). The 
incidence of side-effects was not unduly high and neither were they too distressing. Diabetes 
mellitus was unmasked in 2 cases, but the condition was rapidly diagnosed and cleared up quickly 
on stopping the treatment. In 2 other cases the treatment had to be stopped quite soon on account 
of fatigue and lassitude. Severe potassium depletion occurred in 1 patient, who had previously 
been successfully treated with bendrofluazide, when he was also given carbenoxolone because of 
a duodenal ulcer. This latter drug is known to cause potassium depletion and we have subsequently 
avoided using it in conjunction with thiazides. We have noticed that 5 of the patients showed an 
initial satisfactory fall in urinary calcium but with a gradual escape from the effect and an example 
of this is shown in Figure 6. In 9 patients (20%) there was complete failure to obtain a fall in 
urinary calcium. Some of these patients showed other metabolic effects of thiazide, viz. fall in 
plasma potassium and rise in plasma uric acid but others showed very little or no change in these 
parameters. One patient, for example, showed almost no change in any parameter despite 15 
mg/day of bendrofluazide and he was thought perhaps not to be taking the tablets, but on changing 
to cellulose phosphate, which is much more inconvenient to take, there was a rapid fall in urinary 
calcium and it therefore seems more likely that bendrofluazide was metabolically inactive in this 
patient. 

Another cause of difficulty was encountered in 2 patients who responded well to thiazide when 
in the ward but went out of control as out-patients. It was noted that the urinary sodium values 
were high as out-patients and on questioning they both admitted to putting a lot of salt on their 
food at home. A correlation between urinary sodium and calcium has been reported by King, 
Jackson and Ashe (1964) and by Modlin (1966) and we therefore subsequently advised patients 
to retrict the salt added at the table. 

Plasma uric acid values generally rose with thiazide therapy by about 1 to 5 mg/100 ml and 
values as high as 11 mg/100 ml have occurred. Gout, however, has not resulted, and values as 
high as this are not the rule. Low plasma potassium values have generally developed eventually 
unless potassium supplements were given. The hypokalaemia was readily reversed by giving 
potassium supplements, generally "slow-K'. 

It was rather a surprise to find that 25; (6/24) of the patients treated with cellulose phosphate 
objected to carrying on with it because of diarrhoea or offensive stools. The remainder of the 
patients treated with this drug did well and showed a satisfactory fall in urinary calcium in nearly 
every case (see Table VI), and no other side-effects were noted. The results of a combination of 
cellulose phosphate and thiazides were good in every case where prolonged treatment was not 
prevented by side-effects. 

As shown in Table VII, there was an overall success rate in reducing urinary calcium values to 
acceptable levels in 75% of the patients with idiopathic hypercalciuria. This figure is highly 
encouraging. Although there remain 25% who have not been fully under control, not all the 
“failures” have yet been tried on both thiazide and cellulose phosphate together. Thus, Tables 
VI and VII also reveal that while the “success” rates for bendrofluazide and cellulose phosphate 
given separately are rather similar, there is a striking improvement when the 2 drugs are given 
together. There has been no “failure” with this combined treatment when given in the long term. 
This synergistic effect of the 2 drugs is what would be expected given that thiazides act upon the 
kidneys and cellulose phosphate acts on the alimentary tract (see above). Nevertheless it remains 
our policy to recommend thiazides as the drug of first choice, unless there is a specific contra- 
indication (diabetes, gout), since they are cheap and small tablets that can easily be taken at any 
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time of day. By contrast, cellulose phosphate is very expensive, very bulky to carry around, and 
has to be taken with the main meals. Nevertheless, we are convinced that cellulose phosphate 
has a real part to play in the treatment of idiopathic hypercalciuria when thiazides are ineffective 
or are contraindicated, or else in conjunction with thiazides. 


Table VI 


Results of Treatment of 24 Patients with Idiopathic 
Hypercalciuria with Cellulose Phosphate 








Cellulose phosphate therapy alone 15 

Cellulose phosphate combined with thiazide 9 

Cellulose phosphate discontinued or severely reduced because of 6 
diarrhoea and/or offensive stools 

Satisfactory long-term control with cellulose phosphate alone 9t 

Partial but insufficient control with cellulose phosphate alone 2/41 

Satisfactory long-term control with cellulose phosphate plus 7/7 
thiazide 

Table VH 


Overall “Success” Rate in Lowering Urinary Calcium 








Total number of patients treated 55 

“Success” in 46 patients treated with thiazide alone 25 54 
“Success” in 15 patients treated with cellulose phosphate alone 9 60 
“Success” in 7 patients treated with both drugs together 7 100 
Total successes 4i 75 





We have not yet attempted to correlate the effect of lowering urinary calcium with the rate of 
stone recurrence. Yendt e: al. (1970) showed a fall in recurrence rate on treating stone formers 
with thiazide, but it seems that there is a difference in the rate at which stones recur in individual 
patients on the two sides of the North Atlantic, with less frequent recurrence on this side. Hence 
we will have to continue for longer before definite conclusions can be reached. Meanwhile we 
have a very strong clinical impression that renal stone formation has not progressed in those 
patients in whom the control of urinary calcium has been achieved and maintained. 

Despite the warning of Harrison and Rose (1968) that long-term use of thiazides might possibly 
lead to ectopic calcification, there has been no evidence of this in the current long-term study. 
X-rays of soft tissues have shown no evidence of ectopic calcium and renal function has not 
apparently deteriorated. This again raises the question of the destination of the calcium which is 
prevented from excretion through the kidneys by thiazides. There are only 3 possibilities namely, 
increased faecal excretion, increased bone formation (or reduced bone loss), or deposition in soft 
tissues. Harrison and Rose (1968) eliminated the first possibility in studies of up to 24 days of 
treatment, but the possibility of long-term adaptation remains as a possibility. The third possibility 
seems to be eliminated by the lack of ectopic calcification reported here. It is therefore possible 
that a by-product of thiazide therapy is a reduction of the normal negative calcium balance and 
development of osteoporosis seen in mature adults (Rose, 1967). 
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Conclusion 


Idiopathic hypercalciuria is the most common single cause of renal calculi found in this country. 
In adult males there is an absolute majority of the patients with this condition, It was found in 
well over 50% of adult male stone formers. 

The raised urinary calcium can be reduced to more acceptable levels in the great majority of 
cases by treatment with bendrofluazide and/or cellulose phosphate. Such treatment has remained 


effective for periods as long as 7 years. 
It is recommended that idiopathic hypercalciuria should be sought vigorously amongst stone 


formers and treated when found. 


Summary 


A hundred and eight patients with renal calculi attending a single clinic were studied in order to 
try and establish the primary cause of their stones. Sixty-six of these patients (61%) proved to have 
idiopathic hypercalciuria, confirming that this is the most common cause of renal calculi in adult 
males. 

A total of 87 patients with idiopathic hypercalciuria were investigated. Plasma calcium was 
normal with no "tendency to a low plasma calcium", plasma inorganic phosphate was only 
0-5 mg/100 ml below normal, and plasma urate only 0:5 mg/100 ml above normal. 

The long-term effect on the urinary calcium of patients with idiopathic hypercalciuria treated 
with bendrofluazide and/or cellulose phosphate has been studied. The success rate in lowering 
urinary calcium was 547; for thiazide alone, 60°% for cellulose phosphate alone, and 100% in 
the small number treated with both drugs together. The overall success rate was 75%, but may 


yet rise further. 
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in Great Britain and Northern Ireland 


D. JUNE SUTOR, SUSAN E. WOOLEY and J. J. ILLINGWORTH 
Department of Chemistry and Computer Centre, University College, Gower Street, London, W.C.1 


The examination of the composition of individual urinary stones may be part of an immediate 
medical service, or of a continuing medical research, or it may contribute to both of these projects. 
Thus in the diagnosis and treatment of the various types of urolithiasis, detailed information on 
the composition of the calculus or calculi formed plays an important role. If the results of such 
analyses are then collected, or all the stones from say a particular geographic area or a particular 
type of patient are studied, data on the distribution of the various types of urolithiasis with 
respect to the variables chosen can be obtained. Information of this nature could well be important 
in understanding the aetiology and epidemiology of urinary calculi. 

Although the composition of stones in many countries has been studied by techniques ranging 
from simple chemical analysis to sophisticated methods of identifying individual compounds, 
very few papers give details of a quantitative analysis or correlate stone composition with variables 
such as age and sex of patient, the site, weight and number of stones, etc. In 1966 we started an 
investigation aimed at relating the composition of urinary calculi from different parts of the 
world and from different periods in history with any available relevant information. The overall 
composition of some stone collections giving a picture for their particular area has already been 
published (Lonsdale, Sutor and Wooley, 1968a and b; Sutor and Wooley, 1969a, 1970, 1971, 1972). 
In a further set of papers we plan to present the results of a computer study of data collected on 
2,533 stones. This paper, which is the first in the series, gives details of the type and relative 
prevalence of adult urinary stones in Great Britain and Northern Ireland today and of the people 
most likely to form them. It is based on 856 stones from 16 centres and includes the preliminary 
results already published on the overall composition of stone collections from Norwich (Lonsdale 
et al., 1968a), Leeds (Sutor and Wooley, 1970), Glasgow (Sutor and Wooley, 1971) and Northern 
Ireland (Sutor and Wooley, 1972). The survey was not, however, designed to give the total 
incidence of stone disease in relation to population figures in Great Britain and Northern Ireland. 


Material and Methods 


The 856 stones included in this survey were kindly provided by surgeons and physicians from the 
following centres and cities: Belfast (66 stones), Bradford (39), Bristol (52), Dundee (78), Glasgow 
(207), Hammersmith Hospital, London (33), Leeds (121), Newcastle (30), Norwich (68), Oxford 
(14), Reading (41), Royal Naval Hospital, Gosport (79) and 4 London hospitals (28), making a 
total of 505 for England, 285 for Scotland and 66 for Northern Ireland. No specimens were 
received from Wales. 

In order that the collection be representative, as far as possible, of each region and hence of 
Great Britain and Northern Ireland, the stones were not selected in any way but were collected 
over a period of several months or years as the patients presented for operation in the areas 
concerned until about 50 to 100 of both upper and lower urinary tract stones were obtained. 
In many areas this target was not always reached but such smaller collections are included since 
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they are representative of that area. For each stone we requested details of its site, whether it had 
been removed surgically or had been passed, the patient's age, sex, occupation and previous 
history of the disease (if any). Unfortunately, the patient's clinical details and biochemical data 
were not always available and could not be included in this survey. 

The identity of the crystalline compounds present in the stones and the sequence in which 
they were laid down were determined by the X-ray powder method using techniques described 
previously (Lonsdale et al., 1968a; Sutor and Wooley, 19696). From the intensity of the diffraction 
patterns, an approximate quantitative estimation was made of the relative amount of material 
present in mixed samples. Each component identified in a stone was weighted according to the 
amount found in the different stone areas, i.e. the nucleus, interior and surface, using the scheme 
described in a previous paper (Lonsdale et al., 1968a). These values could then be averaged over a 
particular group of stones to obtain the weighted percentage composition of each constituent 
present. The method has certain advantages over presenting the results in terms just of major 
stone components which has often been used previously, since it shows that collections contain 
observable quantities of a compound although it may never occur in that collection as a major 
component, Although the method does not give the quantitative com position of the stones exactly, 
it is a good approximation to the relative amounts of the various constituents present. 

The following information was coded and punched on computer cards: the patient's identifi- 
cation number, country and town of residence, age, sex and previous stone history, the number 
of stones formed, their total weight and their site in the urinary tract, when and whether they 
were removed or passed and the weighted composition of the nucleus, interior and surface of 
each. For convenience in coding, stone weights were rounded off to one significant figure. If a 
patient had multiple calculi or was a recurrent stone-former, the individual analyses were averaged 
and combined under a single entry with appropriate information under the headings of number 
of stones formed or previous history. Patients were also classified according to their occupation 
into the 5 Social Class Groups listed in the General Register Office's Classification of Occupations 
(1960) issued prior to the 1961 Census of population. 

A program especially written for the IBM 360/65 computer at University College London 
could be used to calculate the number of stones containing some stated quantity of one or more 
compounds, the weighted percentage composition of constituents in the whole stones or in different 
areas, the frequency of occurrence of constituents and the compound or compounds often 
associated with them, etc. for groups of stones selected by setting allowable ranges for the relevant 
variables. The program could also be linked with Stanford University's program “Statistical 
Package for the Social Sciences" to obtain means, standard deviations and errors and to carry 
out statistical analyses. 


Results 


Constituents and Types of Urinary Stones 


Out of the 856 stones, only 325 consist of a single crystalline substance or of a mixture of different 
hydrates or forms of a compound such as the hydrates of calcium oxalate or the different forms 
of calcium phosphate. Most of the stones (531) are of mixed composition. 

The crystalline constituents found ín this X-ray study, their abbreviated nomenclature used 
throughout our papers, the frequency of their occurrence and the weighted percentage amount of 
each in the whole collection are shown in Table I and discussed below. 


Calcium Oxalates 


The most abundant and frequently occurring constituents in the collection are the mono- and 
di-hydrates of calcium oxalate (Table I), but significantly more stones contain the monohydrate 
compared with the dihydrate (P «0-01) and there is more of it. Alone or combined these 2 
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compounds account for 233 (7277) of the 325 pure stones, the most common type of all being 
that composed of a mixture of both (Table ID. 

Of the 531 stones of mixed composition in the whole collection, 357 (67%) contain either or 
both of the calcium oxalates generally in association with some form of calcium phosphate, and 


Table I 


The Crystalline Constituents, their Frequency of Occurrence and the Weighted Percentage Amount 
of Each in the Collection of Stones from Great Britain and Northern Ireland 





Percentage No. 





Abbreviated of Stones Weighted Percentage 
Constituent Nomenclature with Constituent Amount in Collection 
Uric acid Al 23 11 
Uric acid dihydrate A2 13 05 
Ammonium acid urate B 26 . 05 
Sodium acid urate monohydrate J 04 01 
Calcium oxalate monohydrate (whewellite) CI 634 28:0 
Calcium oxalate dihydrate (weddellite) C2 50-4 22:3 
One or both of the calcium oxalates e 68-9 50-3 
Cystine D 1:5 14 
Carbonate-apatite Fi 35.8 18:6 
Hydroxyapatite F2 37-6 12-7 
Calcium hydrogen phosphate dihydrate (brushite) F3 21 0:9 
8-Calcium phosphate (whitlockite) F4 48 14 
Octacalcium phosphate FS 22 0-5 
One or more of the calcium phesphates N 671 34-1 
*Magnesium hydrogen phosphate trihydrate Gi 09 01 
(newberyite) 
Magnesium ammonium phosphate hexahydrate G2 25-4 10-9 
(struvite) 
Traces of unidentified material x tl 01 
Foreign bodies, rare unidentified constituents H 18 0-9 





* Not a primary constituent, formed by decomposition of struvite. 


Table I 
Number of Pure Stones 








Constituent(s) Number of Stones 
Mixed calcium oxalates 167 
Calcium oxalate monohydrate 53 

Mixed calcium phosphates 23 
Carbonate-apatite 21 
Calcium oxalate dihydrate 13 
Cystine 1 
Hydroxyapatite 8 

Mixed carbonate- and hydroxy-apatite 


7 
Struvite 7 
Mixed uric acids 5 
Unidentified compounds 5 
Anhydrous uric acid 3 
Ammonium acid urate 1 
Brushite 1 
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have the following composition: calcium oxalate+calcium phosphate-—293 stones; calcium 
oxalate+calcium phosphate+one or more other constituents—50; calcium oxalate+ other 
constituents (but no calcium phosphate)—14. Calcium oxalate and calcium phosphate therefore 
occur together in 96 % of these stones and in 65% of the 531 stones of mixed composition. Apatite 
is the calcium phosphate most frequently associated with the oxalates being present in all but 5 of 
the 343 stones containing both calcium oxalate and calcium phosphate. Table III gives the different 
combinations of calcium oxalate monohydrate and/or dihydrate with hydroxyapatite and/or 
carbonate-apatite and shows that it is hydroxyapatite which is usually associated with either or 
both of the oxalates. Such a combination occurs in 89 % of the stones composed of calcium oxalate 
-- calcium phosphate, and in 837; of those composed of calcium oxalate + calcium phosphate + 
other constituents but not struvite. This compound was excluded since the next section 
demonstrates its relationship with carbonate-apatite. 


Table III 


Combinations of Constituents in the 531 Stones of Mixed Composition. See Table I for key to 
symbols. “Others” can be one or more of the constituents except C1, C2, Fl, F2 and G2 





No. of Mixed Frequency of Occurrence of Certain Constituents with Reference Compound 
Stones Containing poses ore ier meie eui sai tmi smi uelit usciti treni uss pntat iei basa tiae a ny 
Reference Reference Fi F2 
Constituent(s) Compound(s) Fi Fi+others F2 F2-others FLi+F2 — others Remainder 
Çi 83 10 3 42 10 6 3 9 (1 with G2) 
c2 26 2 15 3 a i 3 
Cl+C2 209 14 2 166 6 15 i 5 (2 with G2) 
C1 and/or C24+ G2 39 26 3 9 i a 
171 125 27 3 2 6 3 5 (3 with Cl and/or C2 
also listed above) 
Remainder 6 - 3 i 1 1 
t Meier org —— Ld e n e te — 
Totals* 531 215 248 46 22 


* Less 3 duplicated stones in "Number" and Remainder” columns. 


Calcium Phosphates 


Carbonate-apatite and hydroxyapatite are the most important constituents after the calcium 
oxalates, but, although each occurs in the same number of stones, the total amount of the former 
exceeds considerably that of the latter (Table I). The remaining calcium phosphates—brushite, 
-whitlockite and octacalcium phosphate—are not frequent constituents of urinary calculi (Table I). 
Taken collectively, the calcium phosphates occur in almost as many stones as the calcium 
oxalates but the total amount of oxalate is very much greater (Table I) since there are 4 times as 
many pure oxalate stones as pure calcium phosphate. Only 60 stones consist of 1 or more of the 
calcium phosphates (Table II), the most common varieties being the mixed type (23 stones) and 
carbonate-apatite (21). 

Either or both the apatites, sometimes with other calcium phosphates, are present in 509 of 
the 531 stones of mixed composition in the collection (Table III), and another 5 contain brushite 
and occasionally octacalcium phosphate. Calcium phosphate mainly as apatite is therefore the 
most important general constituent of stones of mixed composition being present in 97 7 of them. 

The compounds most frequently associated with apatite in these calculi are the calcium oxalates 
and/or struvite, any other combination is relatively unimportant (Table III). As already demon- 
strated, hydroxyapatite is the form which almost invariably crystallises with the calcium oxalates, 
and Table HI shows unequivocally that carbonate-apatite is usually laid down with struvite. Of 
the 215 stones containing carbonate-apatite but no hydroxyapatite, struvite is present in 847;. 
Many of these calculi consist entirely of carbonate-apatite + struvite, and in most others, the 
sequential deposition is such that these 2 constituents can again be linked. 

No definite pattern of occurrence can be established for the other calcium phosphates though 
some general observations are possible. Brushite, whitlockite and octacalcium phosphate are 
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frequently present in stones of complex composition in that as many as 6 different constituents 
are present. These are the calcium oxalates and other calcium phosphates but not uric acid or 
the urates. Brushite was not found in any stone with struvite, but the occurrence of whitlockite 
and octacalcium phosphate with struvite in definite stone layers suggests they too may form in 
infected urine under suitable conditions. 


Magnesium Phosphates 


Struvite is the only primary constituent in this group since newberyite in human stones is thought 
to be a decomposition product (Sutor, 1968). It is the sole constituent of only 7 stones (Table II) 
but is present in 210 calculi of mixed composition. Of these, 125 consist entirely of carbonate- 
apatite +struvite, and 75 contain these compounds in close association (Table III). For the 2 
component stones, the total weighted percentage amounts of carbonate-apatite and of struvite 
are the same and these constituents are usually intimately mixed from the nucleus to the surface 
of the calculus. 


Uric Acids 


Only 20 stones contain anhydrous uric acid, and of these, 3 consist entirely of this substance and 5 
of a mixture of anhydrous uric acid and uric acid dihydrate. Calcium oxalate is present in 11 of 
the 12 remaining stones, uric acid dihydrate in 6 and urate in 1, but the combinations of these 
constituents are unimportant. One stone though has a surface deposit of struvite suggesting that 
infection developed subsequent to stone formation, since uric acid and struvite are laid down in 
acid and alkaline urine respectively. Uric acid dihydrate occurs in 11 stones and was always 
associated with the anhydrous form, but other constituents, usually the calcium oxalates, are 
' sometimes present too. 


Urates 


An interesting finding is a very rare pure stone of ammonium acid urate (Sutor, 1972). The most 
important type of children's bladder stones from technically-developing countries consists of 
ammonium acid urate and calcium oxalate, and this variety also occurred in England in the 18th 
and 19th centuries but died out in the early part of this century (Sutor, 1972). In the present 
Series, 5 stones do, in fact, consist of or contain this combination of constituents, but all are 
from the Norwich collection which dates from 1932 to 1961 and is the only one comprised of 
stones removed prior to 1967, As several are also from the bladder, they may represent calculi 
begun in childhood or be the last examples of an important type from a previous era. All other 
stones containing ammonium acid urate also contain struvite and carbonate-apatite. These 
usually form in patients who are often elderly and who have an abnormally high excretion of 
uric acid and urine infected by urea-splitting organisms (Sutor, 1972). 

Sodium acid urate monohydrate is present in 3 stones which also contain some of the oxalates, 
phosphates or ammonium acid urate. 


Cystine 
Cystine is not usually associated with other constituents and 11 of the 13 calculi containing it are 


pure (Table II). However, it is intimately mixed with hydroxyapatite in one, and hydroxyapatite 
and struvite in the other stone of mixed composition. 


Assignment of Stones to Groups according to Composition 


Tables II and III indicate that, on the basis of composition, most calculi from Great Britain and 

Northern Ireland may be assigned to one of a few well-defined groups which have the following 

names and constituents: C+ F stones consisting of calcium oxalate + calcium phosphate usually 

hydroxyapatite (34% of all stones); C stones made up of pure calcium oxalate (27%); F+G 

stones composed of calcium phosphate usually carbonate-apatite + struvite (17%); F stones— 
46/3—c 
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pure calcium phosphate (7%); C+ F+G stones—calcium oxalate + calcium phosphate + struvite 
(5%); B+F+G stones—ammonium acid urate + calcium phosphate + struvite (14%). 

To discover whether these groups, selected mainly on empirical grounds, bear any relationship 
to those obtained by considering the stone constituents from a purely statistical viewpoint, the 
sample was subjected to a cluster analysis. The constituents were changed to binary form, the 
value 1 being assigned if a particular compound were present and 0 if it were absent. The 856 
calculi were then subdivided successively into 4 clusters (since 2 empirical groups are very small) 
using the method of monothetic division with the error sum of squares used as the measure of 
dissimilarity between clusters (Wishart, 1969). Table IV shows the total number of stones and 
the frequency of occurrence of the constituents in each cluster, while Table V gives the percentage 


Table IV 


Distribution of Stone Constituents and Number of Stones 
in the 4 Clusters 





Number of Stones containing a Particular 
Constituent in Each Cluster 





Stone pee — men ent s 
Constituent Cluster 1 Cluster 2 Cluster 3 Cluster 4 

Al jas 2 18 

A2 ie H 

B 13 2 6 i 

J 1 bei l 1 

ci 31 224 234 54 

C2 16 190 190 35 

D E 2 11 

Fi 200 TY 106 

F2 19 262 ne 41 

F3 1 6 6 5 

F4 3 15 TA 18 

FS 6 4 i 8 

Gl 4 vex 2 2 

G2 200 5 12 e 

X 4 2 i 2 

H 4 I 6 4 

Total 200 262 288 106 





See Table I for key to symbols for constituents. 


of the membership of each cluster belonging to each empirical group. On the whole, each empirical 
group falls into a different cluster and mostly dominates that cluster. Rather interestingly, nearly 
all the stones probably formed in or associated at some time of their growth with urine infected 
by urea-splitting organisms (i.e. F+G, C+F+G and B+F+G stones) are assigned to one 
cluster. However, in many instances, particularly in the case of some C+F+G stones, the 
sequential deposition of constituents suggests that infection probably occurred after the stone 
had nucleated and grown to a certain size so that its aetiology is different from one which formed 
directly as a result of urinary infection. This would rule out the grouping of all calculi in these 
composition types, and because the number of cases in the C+F+G and B+F+G groups is 
small, these groups have usually been omitted from subsequent calculations. Cluster 2 is made 
up of the C+F stones in which the calcium phosphate is exclusively hydroxyapatite, but those 
containing some carbonate-apatite either alone or combined with hydroxyapatite and other 
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calcium phosphates occur in cluster 4 which contains most of the pure calcium phosphate 
specimens. There seems to be no justification for such a separation, so all C--F stones were 
grouped together. Cluster 3 contains all the pure calcium oxalate calculi. If the data are split 
into more than 4 clusters, calcium oxalate monohydrate calculi separate from the other pure 
oxalate ones and C+F stones divide according to the type of oxalate present. Subdivision into 
too many groups would be impractical because of the small numbers in each, and so 4 main ones 
(C, F, C+F and F +G) selected as above have been chosen for subsequent statistical analyses. 


Table V 


Percentage of the Membership of Each Cluster belonging 
to Each Group 








Group Cluster 1 Cluster 2 Cluster 3 Cluster 4 
F is 54 03 42:5 

c as ahd 81:3 n 
F+G 70-0 15 x re 
C+F led 90-0 1-6 49-1 
C+F+G 19-5 T - 19 
B+F+G 60 as m RM 
Other 45 34d 168 6:6 


Key: B = ammonium acid urate, C = calcium oxalate, F = calcium 
phosphate, G — struvite. 


Data for All Stones and Patients 


There are 659 cases of upper urinary tract stones (416 kidney, 243 ureteric) and 165 lower urinary 
tract ones (161 bladder, 4 urethral). The patients are comprised of 555 males and 279 females 
with an age range of 21 to 89 years. The number of stones formed at a time ranges from 1 to 190, 
but single stones predominate, being present in 577 cases compared with 155 examples of multiple 
calculi. The total weight of stones from a patient irrespective of the number formed varies from 
0-001 to 200 g. 


Breakdown of Data according to the Main Variables 


In order to determine any relationships among sex or age of patient, composition, site, weight 
or number of stones, the data were subdivided using these variables. Because of the limited 
number of cases, only 2 age-groups were taken into account: first, patients aged 21 to 49 years, 
and second, those over the age of 49. Similarly, the number of stones formed was divided into 2 
categories—only | stone, and 2 or more. Three sites in the urinary tract were considered— kidney, 
ureter and bladder, the few urethral stones being included in the last one. 


Incidence of Stones in relation to their Site in the Urinary Tract and the Age and Sex of the Patient 


The 1966 Census tables were used to calculate the number of females and males in the 2 age-groups 
for the entire population of Great Britain and Northern Ireland. Comparison of the number of 
cases of kidney, ureteric and bladder stones with these figures (Table VI) shows that men are 
more likely than women to form all these types of calculi in both age-groups and that the differ- 
ences for both ureteric and bladder stones are highly significant (P <0-001) except for the very 
small number of bladder stone patients in the younger group. However, although men are more 
likely to form kidney stones than women, the difference between the sexes is not so great as for 
the other stone sites (P «0-05 for the younger group and P «0-01 for the older). The distribution 
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of kidney, ureteric and biadder stones with age is similar for the sexes. There is no difference in 
the number of ureteric stones, however, there are significantly more kidney stones in the younger 
group (P «0:001 for females and P «0-05 for males) and significantly more bladder calculi in 
the older group (P «0-01 for females and P «0-001 for males). 


Table VI 

Number of Males and Females in the 2 Age-groups with 
Kidney, Ureteric and Bladder Calculi compared with the 
Total Number of Persons of the Same Age and Sex in the 








Population 
Number of Stone Cases in 
Total Number , — A 
Sex or Age in Population Kidney Ureter Bladder 


(a) Females and males aged 21 to 49 

F 9,837,468 116 4l 5 

M 9,752,599 149 97 12 
P<0-05 P<0-001 P>0-05 

(b) Females and males aged 50 and over 

F 9,318,413 38 29 19 

M 7,308,065 79 73 117 


(c) Females by age 
21-49 9,837,468 116 4i 5 
50 and over 9,318,413 58 29 19 


(d) Males by age 
21-49 9,752,599 149 97 12 
50 and over 7,308,065 79 73 117 





Table VII 


Number of Stones classified according to the Age and Sex of the Patient, and the Site in the 
Urinary Tract and Composition Group of the Stone 





Sex Female Male 





I€———————— ————X 

















Age (years) C 2:49 21-49 50 and over 
PELIE TM ioctl —Ü T MO —— 
Site of Stone K idney Urerer Bladder Kidney Ureter Bladder ^K aney “Ureter Bladder Kidn ney Ureter Bladder 
OBRA group 
F 2 & 1 5 3 1 7 2 1 3 12 
2 1 6 i 15 10 is 37 48 1 17 37 i9 
EMG 45 14 2 19 2 10 6 l 4 12 5 15 
+E 29 ił 15 12 2 69 42 3 29 25 40 
C+E+G 12 z 3 2 3 2 na 1 1 1 10 
B+F+G i " S. 2 ix n 1 a 8 
Rest 16 3 t j 1 8 4 1 15 2 13 
Total 116 4i 5 58 29 19 149 97 12 79 73 117 





Key for symbols in composition groups as for Table V. 


Composition of Stones in relation to their Site in the Urinary Tract and the Age and Sex of the 
Patient 


The distribution of the caiculi according to their composition group, site in the urinary tract and 
the age and sex of the patient is shown in Table VII. Because of the small number in some groups, 
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only the 4 composition types—F, C, F+G and C+ F—were compared, and bladder stones had 
also to be excluded except for males in the older age-group. Comparison of the proportions of 
patients with each of the composition types was made for the following: 


1. Kidney stones from male and female patients aged 21 to 49 years. Highly significant 
(P « 0-001). 
2. Kidney stones from male and female patients 50 years of age and over. Not significant 
(P 70-05). 
3. Ureteric stones from male and female patients aged 21 to 49 years. Highly significant 
(P <0-001). 
4. Ureteric stones from male and female patients 50 years of age and over. Not significant 
(P » 0-05). 
5. Females with kidney stones in the 2 age-groups. Significant (P « 0-02). 
6. Females with ureteric stones in the 2 age-groups. Significant (P <0-05). 
7. Males with kidney stones in the 2 age-groups. Significant (P « 0-01). 
8. Males with ureteric stones in the 2 age-groups. Not significant (P » 0-05). 
9. Females aged 21 to 49 years, kidney with ureter. Significant (P «0-01). 
10. Females aged 50 years and over, kidney with ureter. Not significant (P » 0-05). 
11. Males aged 21 to 49 years, kidney with ureter. Not significant (P >0-05). 
12. Males aged 50 years and over, kidney with ureter. Significant (P «0-05). 
13. Males aged 50 years and over, bladder with kidney. Not significant (P > 0-05). 
14. Males aged 50 years and over, bladder with ureter. Highly significant (P « 0-001). 


FEMALES 
AGE <50yrs < SOyrs 2 SOyrs z50yrs z50yrs 
SITE KIDNEY URETER KIDNEY URETER BLADDER 


“lo 





Io 





F C F*GC*F R F+G li F CF*GCF R 





Figure. Percentage number of stones classified according to their composition group, site in the urinary tract and the 
patient's age and sex. 


Key: C = calcium oxalate, F = calcium phosphate, G = struvite, R = remaining stones, ie. those not belonging to 
one of the 4 main composition groups. 


These differences in composition can be seen in the histograms of the Figure which give the 
percentages of each of the 4 main composition types and of the remaining stones for the subdivi- 
sions chosen. Only for kidney stones from females aged 21 to 49 years and males over 49 years, 
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and for bladder calculi from the older males do the stones not belonging to one of the 4 main 
groups constitute a significant proportion of the total number of calculi. 

The composition of urinary stones is related then to many variables. The largest differences 
in the distribution of stone type are a result of the effect of the patient's sex and are between 
males and females aged 21 to 49 years with kidney stones, and between those in the same age- 
group with ureteric calculi. For both sites, a higher proportion of men have C and C+F stones, 
while a higher proportion of women form F+G calculi (Figure). The differences between men 
and women for both sites are no longer significant in the older age-group, but nevertheless there 
is still a suggestion of more F +G kidney stones in women and C ureteric ones in men. 

The effect of age on the distribution of the composition types is significant for men and women 
with kidney stones, the proportion of women with F and C varieties increasing and the proportion 
with F+G decreasing with age, while the proportion of men with C and C+F stones decreases 
and the proportion with F +G increases, There is a similar pattern for the ureteric calculi in that 
the proportion of females with C and C+ F calculi increases and the proportion with F and F +G 
stones decreases with age. but the differences are not significant for the males. 

The effect of site on the stone composition is not as large as that of age and sex. There is a 
greater proportion of F-- G stones in the kidney and F ones in the ureter for females in the 
younger age-group but the differences in the distribution are not significant for the older group 
although there is a tendency towards more of the F + Gi variety in the kidney. There is no difference 
in the composition of kidney and ureteric stones from males aged 21 to 49 years but in the older 
group there is a greater proportion of F+G stones in the kidney and C stones in the ureter. 
For this male age-group the distribution of composition types in the bladder is the same as in 
the kidney, but the distributions for ureteric and bladder stones differ significantly (P <0-001), 
there being a much greater proportion of C stones in the ureter. 


Mean Weight of Stones clussified according to their Composition Group, Site in the Urinary Tract, 
and the Age and Sex of the Patient 


The average weight of the stones in the various subdivisions, the standard error of the mean and 
the number in each group are given in Table VIII. Using the logarithm of the weight instead of 
the actual weight because of the wide range of values encountered, an analysis of variance was 
performed on these data for kidney and ureteric calculi from males and females in the 2 age-groups. 
This indicated that the wesght of a stone is affected by the different variables in the following way: 

Age. Older people tend to have heavier stones which may, of course, result from the stones 
being present for a longer period of time. 

Composition Type of Stene. The heaviest stones are the F +G ones followed by those of type F. 
Both the C and C-- F varieties are much lighter. 

Sex. When all composition types are considered together, men tend to have lighter stones 
but this sex effect varies according to the composition of the stone. 

Site of Stone in Urinary Tract. Kidney stones tend to be heavier than ureteric ones but there is a 
suggestion that this effect may also vary with the composition type. However, this could well 
result from one exceptionally large ureteric stone of type F formed by a female in the older 
age-group. 

In general, bladder calculi tend to be heavier than kidney and ureteric ones, though some kidney 
stones containing F +G are heavier, Again the C and C + F stones are lighter than other varieties. 


Number of Stones 

Further subdivision of the main data to show the number of cases of single and multiple calculi 
for the usual divisions of sex, age, site and composition type was not practical because, as already 
noted, there are many more examples of single stones than multiple ones. The distribution of 
single and multiple stones in the 3 sites shows a higher proportion of single calculi in the ureters 





_ SOME ASPECTS OF ADULT URINARY STONE PROBLEM ; 285 


and of multiple ones in the bladder. There is also a tendency for C stones to be single. Graphs 
of the mean of the total weight of stones formed by a patient against the number of calculi for 
the different composition types show that multiple calculi may be heavier or lighter than a 
single stone of the same composition. However, when all types are grouped together the mean 
weight of a single stone is always less than the mean weight of material from patients with 2, 3, 
4, etc., calculi. 


Table VIII 


Mean Weight (g), Standard Error of the Mean and Number of Observations (in brackets) 
for the Stones divided according to their Composition Group and Site in the Urinary 
Tract and the Patient's Age and Sex 

















Séx Female 
peneana Prio ———————— nse 

Age (years) 21-49 50 and over 

qt m — M À—MM9Q y ee EE e" x — 
Site Kidney Ureter Kidney Ureter 
Composition group 
F 09010 Q) 0731026 (8) 382i 175 (5) 10.30*--9-82 (3) 
[o 0-72: 0:44 (11) 0-10+0-04 (6) 137+ 041 (05) 024 +0-05 (10) 
F+G 5-31 + 1-46 (44) 066025 (11) 8-944 2-39 (17) 205 4195 (2) 
C+F 1-39 + O44 (28) 0-2540-07 (11) 3-244 1-46 (15) 0.78 +0-39 (12) 


C+F+G 6624400 0D) 1540-05 (2) 17-83+16:20 (3) 035 +025 (2) 
B+F+G 600 .. (D — a des 


nemeenaanaanan a ———Y—— ERRARE 


Dus CC EC aa RÉÓRÉERRRRRRRRRRRRRRRRERRR 


Sex Male 
LM nl 

Age (years) 21-49 50 and over 

d UNTERE TE GERNE — Imm tent ate tec N 
Site Kidney Ureter Kidney Ureter Bladder 
Composition 
group 
F 5924417 (7) 0084002 (2) 3644x184 (5 0434018 G) 11-:074612 AD 
C 0.57021 (57) 0104001 (48) 0924061 (16) 0020+004 (37) 3480-67 (19) 
F+G 4374158 (6) 0-40 ve CL) 11-60+5-49 (12) 1:3840-66 (5) 7384173 (14) 
C+F 1-49+0-44 (69) 0:15+0-02 (42) 3-28 + 1:10 (29) 023103304) S511165 (39) 
C+F+G 5004302 (2) 700 .. (1) 040 .. (1) 16:31+6.26 (9) 
B+F+G ib. d es 22:03 +973 (8) 


Dum anaana —————-—— ERR 


Key for symbols in composition groups as for Table V. 
* This large mean results from.1 unusual stone which had grown to almost fill 1 ureter and was long 
and tubular in shape. 


Stone Formation in relation to Occupation 


The patient's occupation was provided in only 476 cases and this figure includes 136 housewives. 
A further 31 persons who were known to be retired were excluded from the calculations since it 
could not be unambiguously determined whether the stone had started during retirement or 
employment. The amount of useful data for studying stone formation in relation to daily occupa- 
tion was therefore limited. However, over the past 60 years, occupations have been arranged in 5 
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broad groups called Socia! Classes to assist in surveys like this one (Classification of Occupations, 
1960). These groups are: I, Professional, etc. occupations: II, Intermediate occupations; III, 
Skilled occupations; IV, Partly skilled occupations; V, Unskillled occupations. The division is 
such that the occupations in each group have the same general standing in the community, and 
is therefore dependent on factors like education and economic environment but is not related to 
the average salary in the various occupations. Social Class I is wholly “non-manual”, Social 
Class V wholly “manual” but Classes II, III and IV contain both types of workers appropriate 
to the class. 

The 1961 Census figures for Great Britain and Northern Ireland are the latest available giving 
details of occupations in the population. From these the number of "economically active" 
persons over 15 years of age in each group who were employed at the time of the Census was 
calculated. Those unemployed had to be excluded since their occupations were omitted from 
the tables. “Economically inactive" persons such as inmates of establishments, students, retired 


Table IX 


Comparison of the Relative Frequency of Urolithiasis, by 
the 5 Social Classes (see text), for 340 Patients 








Social Class Group A (94) B C D E 
I 2:89 9-8 19 1:94 10-8 
H 15:29 52.0 83 1:60 8-9 
Ii 50-64 172-2 155 0-90 5-0 
Iv 22-88 778 78 1-00 56 
V 8-09 27.5 5 0-18 1-0 
Not classified 021 07 





A: percentage frequency of Social Class group in the "economically active” 
population (23,273,353 persons). 

B: expected frequency of urolithiasis amongst 340 patients assuming equal 
liability to the disease. 

C: actual frequency found. 

D: ratio C/B. 

E: frequency normalised to Secial Class V. 


workers and a large proportion of the female population which would include the housewives 
are not assigned to a Social Class. 

The actual number of stene cases in each group and the expected number for 340 cases assuming 
an equal liability of the population to the disease are shown in Table IX. There is a definite 
correlation between stone formation and occupation and, in general, the incidence of urolithiasis 
decreases as the Social Class group changes from I to V. A professional worker such as a doctor 
has 10 times the chance of developing the disease compared with an unskilled worker like a 
labourer. Whether this difference in incidence is related to diet, physical activity, etc. has yet to 
be proved. Mates and Kiizek (1958) in their Czechoslovakian clinic found that the stone incidence 
decreased for the following order of occupations: health workers, administrative workers, unclas- 
sified, manual workers and agricultural workers. The results from the 2 studies are in accordance 
since health and administrative workers would be classified by our system as Social Class I or II 
and manual and agricultural workers would belong in Classes IV or V. 

The 136 housewives constitute 28-5°% of the stone-formers with details of occupation. In the 
group of “economically inactive" persons are just over 12 million females comprising 30-09; 
of the total population, most of whom are likely to be housewives. A rough comparison between 
the 2 groups should therefore be possible. The incidence of housewives among stone-formers is 
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slightly less than their incidence in the whole population. Such an occupation is not then at risk 
with regard to stone formation and in this respect it is equivalent to Social Class groups IIT and 
IV. 

The number of known occupations is too small for the groups to be subdivided according to 
the age and sex of the patient and the composition, site and weight of the stone. What is, however, 
noteworthy is that patients of known occupation with uric acid and uric acid-containing stones 
belong mainly in Social Class group I and to a lesser extent in groups H and III. 


Composition of the Nucleus compared with the Rest of the Stone 


Only calculi possessing a laminated structure or some definite arrangement of material could 
be used to compare the composition of the nucleus, or the interior when these areas were 
homogeneous and could not be separated, with that of the rest of the stone. This meant excluding 
many small upper urinary tract calculi consisting of aggregates of crystalline material of various 
textures which had to be sampled as a whole. The results therefore do not represent the nucleus 
composition for this collection, but nevertheless they show any differences in the occurrence of 


Table X 


Weighted Percentage Composition of Nucleus and of Rest of Stone for Calculi with Observable 
Nuclei or with Homogeneoüs Nuclear and Interior Regions 





Constituent 





Stone Area AI A2 BJ cl C2 D FI F2 F3 F4 F5 Gl G2 X H 





(a) 402 upper urinary tract stones 


Nucleus 09 01 05 02 289 110 19 247 150 08 21 02 OL 134 O01 O1 
Rest 11 03 01 .. 198 237 18 254 118 13 P4 O4 02 122 01 04 
(b) 123 lower urinary tract stones 

Nucleus 2:2 25 18 01 278 63 16 211 H4 12 26 09 .. 181 24 
Rest 31 12 12 OF 198 147 16 240 107 15 12 17 03 189 


p SOSONOAN A ENNO ONAE nananana 


See Table I for explanation of symbols. 


constituents in various stone areas. Table X presents the weighted percentage composition of the 
relevant areas for stones from the upper and lower urinary tracts; no further subdivisions were 
made. Calcium oxalate monohydrate occurs in larger amounts in the nuclei, whereas the dihydrate 
is found in greater quantities in the outer areas of stones from both sites. Hydroxyapatite is 
more abundant in the nuclei of upper urinary tract stones but is evenly distributed in the lower 
tract ones. Both carbonate-apatite and struvite show no variation in composition in either site. 
Observations on the minor constituents may not be significant since the numbers involved are 
small but the trends observed are as follows. Whitlockite and ammonium acid urate occur in 
slightly greater quantities in the nuclei, and brushite and octacalcium phosphate are more 
abundant in the outer areas. No definite pattern emerges for the uric acids. They are more 
frequent constituents of the outer areas except in the case of uric acid dihydrate in lower urinary 
tract stones. 


Summary 
In a collection of 856 urinary calculi from Great Britain and Northern Ireland, the most abundant 


and frequently occurring crystalline constituents are the mono- and di-hydrates of calcium oxalate 
and hydroxy- and carbonate-apatite. 
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On the basis of composition, most stones can be assigned to a few well-defined groups. The 
most common composition type, accounting for 34% of the collection, is that composed of 
calcium oxalate+calcium phosphate. The oxalate can be either or both of the hydrates, often 
both are present, but the calcium phosphate is generally hydroxyapatite. Stones consisting of 
pure calcium oxalate make up 27°% of the total, while those comprised of struvite 4- calcium 
phosphate contribute 17%. In the latter variety the calcium phosphate is almost invariably 
carbonate-apatite. The other group considered consists of the pure calcium phosphate calculi 
which account for 7% of the collection. 

The incidence of stones in relation to their site in the urinary tract and the patient's age and 
sex has been investigated, together with the effect of the stone site, patient's age and sex on the 
distribution of calculi in the main composition groups and the effect of composition, site, age 
and sex on the stone weight. Most of these variables have a significant effect on one another. 

The incidence of stones is also related to daily occupation, professional workers being 10 times 
more likely to develop urolithiasis than labourers. 


We thank the Medical Research Council and Nuffield Foundation who financed most of this work and Mr D. Sturt 
who kindly agreed to the participation of the Computer Centre in this project. We are greatly indebted to Mr N. W. 
Please for advice and many helpful discussions on the statistics and for carrying out the analysis of variance. Finally, 
we are grateful to the many surgeons and physicians who provided the stones and the data. 
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High-Dose Delayed Urogram in the Detection of the 
Occult Ectopic Ureter 


IAN M. HUTTON and N. ALAN GREEN 
Norfolk and Norwich Hospital, St Stephens Road, Norwich 


Ureteral ectopy is occasionally difficult to diagnose since the symptoms are variable in nature 
and may be delayed in onset, conventional radiology being misleading. 

The difficulties are illustrated in 4 patients presenting recently at the United Norwich Hospitals. 
The diagnosis in these patients has been made more easily by using simple modifications of 
standard radiological techniques, described later. 

All the patients were girls, in whom this anomaly is more common (Malek et al., 1972). The 
first shows a classical presentation, the second is less usual and the last 2 are exceptional but 
have similar features. 


Case Reports 


Case 1 (Left complete duplication with ectopy) 
Miss J. R. had been incontinent of urine since birth, dribbling between bouts of normal micturition and she was 
occasionally enuretic. When examined at the age of 5 years her vulva was wet but her urine culture was sterile. 
The original excretion urogram showed an enlarged left upper renal pole, and à high-dose urogram, done subse- 
quently, showed contrast gathering slowly at this site (Fig. 1). Normal ureteric orifices were found on cystoscopy 
but a small cystic swelling was seen in the anterior vaginal wall, from the region of which urine trickled although no 
actual opening was visible. 

Exploration of the left kidney revealed a cystic upper pole draining into a greatly dilated pelvis and ureter. The 
abnormal ureter was traced down to the pelvic brim and was excised together with the cystic upper pole, preserving 
the healthy kidney and normal üreter and thus curing her urinary incontinence. 


This common presentation produces no great diagnostic difficulty but the situation may be 
far from straightforward, however, as will be shown. 


Case 2 (Left complete duplication with ectopy) 

Miss B. G. had a first attack of pyelonephritis at the age of 3 months. Following a normal excretion urogram 2 
years later chemotherapy was maintained almost continually until the age of 11 years. In 1966, at the age of 14 
years, recurring attacks of left loin pain each lasting 2 weeks, led to a further excretion urogram and a micturating 
cystogram, both of which were thought at the time to be normal. The appearance of the cystogram is shown in 
Figure 2. No abnormality was found on endoscopic examination. 

As a student aged 19 years she complained of persistent left loin pain, relieved by intermittent leakage of urine. 
A further urogram showed distortion of the left upper renal pole and a micturating cystogram showed a possible 
urethral diverticulum, the appearance being very similar to that produced by the original cystogram in 1966. 

A high-dose delayed urogram initially showed a lateral displacement of the "normal" ureter on that side (Fig. 3), 
implying the presence of a dilated ectopic ureter (Amar, 1971) and later the abnormal left upper renal pole was 
displayed (Fig. 4). 

The urethral opening of the “diverticulum” was found under anaesthesia and contrast injected into it revealed 
a dilated ectopic left ureter and grossly hydronephrotic left upper renal pole. 

Exploration of the left kidney revealed a sac-like upper pole, separated by a groove from normal cortex, from 
which it was excised. 

The dilated ectopic ureter was ligated and divided in the pelvis. Her postoperative progress was satisfactory and 
she has since been dry and free from pain. 


289 
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Fig. 1. Case 1 (J. R.). Sac-like left upper renal pole shown with a high dose of Conray 
after a delay of 3 hours. 





Fig. 2. Case 2 (B. G.). Contrast filling an area to the left of the urethra on a micturating 
cystogram done in 1966, 


The last 2 patients were of great interest owing to the similarity of their abnormality and 
clinical presentation. 


Case 3 (Bilateral complete duplication with bilateral ectopy) 
Miss L. D. had been incontinent of urine since birth. At the age of 6 years she underwent removal of the upper part 
of a left duplex renal system, the ectopic ureter being traced to its urethral opening and ligated. 

In 1969, at the age of 15 years, she was seen here because of continuing dribbling of urine which occurred more 
particularly on stress. This leakage was at first blamed on some abnormality of the intrinsic urethral mechanisms. 
Pelvic exercises had produced no benefit over previous years and she had resorted to wearing vulval pads whilst at 
boarding school. Examination was normal but her urine was infected with coliform organisms. 
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Fig. 3. Case 2 (B. G.). Lateral displacement of the normal left ureter. 


Fig. 4. Case 2. (B. G.). Opacification of the left upper renal pole after a long period of delay. 


An excretion urogram was said to be normal and under an anaesthetic a mid-urethral stricture of 8 Fr. diameter 
was found and dilated. Cystourethroscopy then showed a normal trigone and ureteric orifices and there was no 
hint of an ectopic opening. Indigo-carmine injected intravenously clearly emerged from both ureteric orifices and 
a pad placed on the vulva soon became soaked with clear fluid. 

A high-dose urogram, viewed under an image intensifier after a period of 4 hours produced the appearance 
shown on Figure 5. 

Subsequent exploration of the right side confirmed the presence of a second duplex system, and the ectopic 
renal segment and ureter were removed down to the level of the paraurethral tissues. This procedure has left her 
dry. 


Case 4 (Bilateral complete duplication with bilateral ectopy) 

Miss V. J. had also dribbled from birth, between episodes of normal voiding. When she was 12 years of age an 
excretion urogram was reported as normal (Fig. 6). However, examination under anaesthesia in Leicester revealed 
a pit between urethra and vagina which, after dilatation, admitted a ureteric catheter. An injection of contrast 
demonstrated conclusively the presence of an ectopic right renal segment. This was excised by right upper pole 
partial nephrectomy and upper ureterectomy but she continued to dribble postoperatively. This leakage was 
presumed to be due to drainage from the ureteric stump. She was seen here at the age of 15 years with symptoms 
unchanged and a sterile urine. 

Review of her previous urogram was possible and with hindsight a blob of contrast could be made out above 
and medial to the right kidney, representing the lesion already treated. 

Furthermore, there seemed to be some opacification in an equivalent position above the /eft kidney. Films done 
with a high dose of contrast demonstrated a definite left-sided opacity above an otherwise normal looking left 
kidney (Fig. 7). 

Examination was repeated under anaesthesia and a septate vagina was found. A left-sided vagino-urethral pit 
was seen with some difficulty and, using an acorn-ended catheter, injected contrast outlined a further ectopic ureter. 
This was subsequently excised with its attached renal segment and she has since been dry. 
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Fig. 6. Case 4. (V. J.) Standard excretion 
urogram showing blobs of contrast above 
and medial to the upper calyces of both 
kidneys, in the line of the 12th ribs. 


Fig. 5. Case 3 (L. D.). Delayed opacifi- 
cation of a right ectopic ureter medial to 
the normal ureter. 





Comment 


A straightforward history of urinary incontinence from an early age, between episodes of normal 
voiding, may lead to an out-patient diagnosis of ectopic ureter in many patients but in some the 
answer may not be so easily obtained. For example, although 3 of our 4 patients had dribbled 
urine since birth a diagnosis was not made in | patient until the age of 19 years and 2 others 
had their second ectopic segments detected at the age of 15 years, 1 having first presented at the 
age of 12. 

Little may be found on examination. A wet vulva may be present but a loin mass is unusual 
(Malek er al., 1972). Pressure over such a mass has produced turbid material at the vulva from 
an ectopic ureter (Johnston and Davenport, 1969) but this is exceptional. 

The urine is said frequently to be infected but only 1 of our 4 patients had bacteriuria on 
presentation. An excretory urogram may contribute to the diagnosis at an early stage but the 
signs may be indirect because the renal segment drained by the ectopic ureter tends to secrete 
contrast very slowly and to concentrate it poorly. 

The “drooping flower" appearance is typical but not invariable (Parker, Pohl and Robison. 
1970); it was seen in | of the 6 ectopic renal segments discussed here. Amar (1971) has described 
lateral displacement of the ureter draining the “normal” renal segment, particularly at its lower 
part, by a non-visualised ectopic ureter, and this sign was certainly seen on the third urogram of 
one of our patients. 
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Fig. 7. Case 4 (V. J.). A, Opacification of left upper segment on high-dose urogram. B, Same urogram with 
slight rotation of the patient. Showing contrast areas overlying 12th rib in A. 


Other inconstant signs have been described, such as widening of the area between the upper 
renal outline and the uppermost secreting calyx (Crenshaw and Buchtel, 1936) and lateral dis- 
placement of the normally secreting renal segment may occur. 

Retrograde ureteropyelograms of the abnormal ureters were of value in 2 of the 4 patients and 
in 3 of the 6 kidneys shown here to have ectopic segments. 

However, a micturating cystogram revealed the site of the ectopic opening in 1 patient, while a 
difficult re-examination under anaesthesia after a delay of 3 years was required to locate the second 
opening in another. Thus, only 1 of 6 ectopic ureteric openings was detected without some difficulty 
or delay. 

Clearly, direct visualisation of an ectopic segment without instrumentation is preferable and 
this is possible using the high-dose delayed urogram. In each of our patients 100 ml of **Conray 
325" was given intravenously and the period of the delay varied from 3 to 24 hours. At intervals 
the renal areas of patients were observed using an image intensifier and films were taken when 
contrast could be seen. 

In 5 of 6 abnormal kidneys the ectopic segment eventually secreted and concentrated enough 
contrast for adequate demonstration on conventional radiology without tomograms. 

It is of interest that ureteropyelograms, with injection of contrast into an ectopic opening. 
produced an increase in size of ectopic renal segments compared with their appearance on 
delayed urograms. This may indicate distensibility of the segments and their optimal appearance 
on urography may, therefore, depend on their degree of filling. If the secretion and discharge of a 
segment is intermittent it may even be missed on single films taken at intervals during a delayed 
urogram, confirming the value of the image intensifier. 

There is an unfortunate superimposition, from the radiological point of view, of the upper 
renal pole on the 12th rib and a faint blob of poorly concentrated contrast may blend with the 
bony texture of the rib. This appearance certainly led to delay in diagnosis in 1 of our patients 
(Fig. 7). 

It should be remembered that if the condition is bilateral, as in 2 of our patients, and one side 
only is found first, then it is likely that the side detected is that which is automatically more 
prominent and functionally more active. A more obvious urographic abnormality would therefore 
be produced. After treatment of the more active segment the symptoms may largely, but not 


294 BRITISH JOURNAL OF UROLOGY 


completely, be relieved. Thus it is tempting, with minimal symptoms of vulval wetness, to blame 
abnormal urethral mechanisms, persisting infection or drainage from the remaining ureteric 
stump (Malek et al., 1971). Suspicion of a further lesion may therefore be suppressed and this 
occurred in our last 2 patients. It may be necessary to redouble efforts in the patient with minimal 
symptoms of incontinence and a normal trigone (Cox and Hutch, 1966) to exclude a contralateral 
ectopic segment. A most valuable means of doing so, even in the presence of a poorly secreting 
segment, appears to be the high-dose delayed urogram, used with the image intensifier. 


Summary 


Two cases of unilateral and 2 of bilateral ureteral duplication with ectopy are presented. 

Five of 6 ectopic renal segments were visualised directly without instrumentation by means of 
high-dose urograms with delayed films. This technique is recommended in the investigation of 
possible ureteral ectopy. 


We are grateful to Mr Guy Baines of Birmingham for referring Case 2 and also to Mr J. Gordon Smart of Leicester 
for the loan of radiographs in Case 4, 
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Simplified Cystography in Stress Urinary 
Incontinence 


EMIL A. TANAGHO 


From the Division of Urology, University of California School of Medicine, San Francisco, California 


It is evident from our extensive physiological studies of the normal and the incontinent urinary 
sphincter that in true primary stress incontinence there is no intrinsic damage to the various 
elements of the sphincteric mechanism. Rather, it is the loss of the support of the vesico-urethral 
junction that is responsible for the loss of the efficiency of an otherwise intact sphincteric mechan- 
ism. This loss of support is also the primary factor responsible for the vesico-urethral anatomic 
changes seen cystographically. Traditionally, more emphasis has been given to these secondary 
anatomic changes than to the primary factor responsible for them. In the study of stress incontin- 
ence, a simple cystographic examination of the type presented herein provides the information 
needed to assist diagnosis, assess prognosis and define the aim of surgical correction. 


Material and Method 


Determination of the resting location of the vesico-urethral segment in relation to the pubic bone 
and the degree of its mobility both downward and posteriorly is the object of this cystographic 
examination. 

The patient lying supine on the X-ray table, the bladder is filled by gravity to capacity with 
radiopaque solution through a 16 F, soft rubber catheter. Anterior and oblique views are obtained. 
Then, the patient still lying on the table and the catheter still in place, 2 absolute lateral exposures 
are taken, the first with the patient relaxed and the second with maximum straining. One should be 
able to overlap the bony structures of these 2 exposures. The catheter is now removed and a 
voiding film in oblique position is obtained. 

The catheter filled with radiopaque material helps to delineate the urethra clearly. Its meeting 
with the base of the bladder defines the vesico-urethral segment. The distance from any radio- 
graphically clear fixed bony point, such as the pubic foramen, ischial spine, ischial tuberosity, 
etc. to the posterior vesico-urethral angle is measured and the degree of vesico-urethral displace- 
ment with straining can easily be determined. 

25 women with known normal urinary control on whom cystography was done for some 
other reason were examined according to the previously outlined technique. They were considered 
a control group representative of women with normal continent vesico-urethral segment. Ages 
varied from 17 to 65 years. 

48 women with stress urinary incontinence were also examined. Ages in this group were mainly 
between 45 and 72; 2 patients were in their late teens and | was 23 years of age. These patients 
could be divided into 2 main groups: (1) those with pure stress incontinence who had not been 
operated upon before and (2) those who had had unsuccessful surgical repair, either immediate 
postoperative failure or failure after a temporarily successful result. 


Findings 


The vesico-urethral junction in normal, continent women is located opposite the lower third of 
the pubic bone. A line dropped perpendicularly from the anterior vesico-urethral angle over the 
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Fig. 1. Lateral cystograms of 2 continent women in relaxed state. Perpendicular line from 
anterior vesico-urethral angle over the long axis of pubic bone crosses latter near junction 
of middle and lower thirds. 











Fig. 2. Lateral cystograms of 2 young, continent women. A ear-old woman ir 
relaxed state. B, With straining, vesico-urethral segment displaced 0:5 cm dowr 
ward and posteriorly. € ear-old woman in relaxed state. D, With strainir 
vesico-urethral segment displaced 0:8 cm downward and | cm posterior 
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Fig. 3. Lateral cystograms of continent 55-year-old nulliparous woman. A, Relaxed. B, With straining, 
vesico-urethral segment displaced | cm downward and 0-9 cm posteriorly 





Fig. 4. Lateral cystograms of 58-year-old woman with moderate stress in- 
continence. A, Preoperative, relaxed. Note slightly low position of vesico- 
urethral junction. Wide posterior vesico-urethral angle. B, With straining, 
vesico-urethral segment displaced 2 cm downward and 3 cm posteriorly 


Posterior vesico-urethral angle improved. C, Postoperative relaxed. Note effect 
of proper suspension and support of vesico-urethral segment. D Shows limited 
mobility of vesico-urethral segment (0-1 cm downward and 0-3 cm posteriorly) 
ifter successful repair. 
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long axis of the pubic bone will cross the latter at about the junction of its middle and lower 
thirds (Fig. 1). With straining, the vesico-urethral segment moves posteriorly and downward 
0-5 to 1-5 cm, depending on the age of the patient and the integrity of the pelvic floor. 





Fig. 5. Lateral cystograms of 43-year-old woman with marked stress incontinence and appreciable 


uterine prolapse. Horizontal line at inferior pubic margin demonstrates extent of downward mobility 
^. Preoperative, relaxed. Note low-lying vesico-urethral junction. Posterior vesico-urethral angle near 
normal. B, With straining, excessive downward and posterior mobility of vesico-urethral segment is 


shown. Uterus (seen by intra-uterine device) also freely mobile. C. 6 months postoperative, relaxed. Note 
restoration of normal position of vesico-urethral segment (compare to A). D, With straining, vesico- 
urethral junction shows minimum mobility, with appreciable uterine mobility 


In physically active yeung women with an intact pelvic floor, the degree of vesico-urethral 
mobility is very limited— an average of 0-5 cm downward and posteriorly (Fig. 2). Elderly women 
with perfect urinary continence and control, yet with relatively weaker pelvic support, have a 
wider range of vesico-urethral mobility (up to 1:5 cm) (Fig. 3). 

The patients with true stress incontinence who have had no previous surgery invariably show 
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Fig. 6. Lateral cystograms of 55-year-old woman with severe stress incontinence after failure of 4 
attempts (2 vaginal, 2 suprapubic) at surgical repair show absolute fixation of vesico-urethral segment. 
A, Relaxed. B, With straining. 


excessive mobility of the vesico-urethral segment beyond the normal range. The initial resting 
position of the vesico-urethral segment is either normal or slightly lower and is not related 
to the degree of displacement with straining. The degree of mobility, however, seems usually to 
correlate with the degree of incontinence (Fig. 4). 

Although variable degrees of uterine prolapse are frequently encountered (Fig. 5, A and B). 
abnormal mobility of the vesico-urethral segment is the factor responsible for the incontinence. 
Proper fixation and support of the vesico-urethral segment result in cure of the incontinence 
despite persistence of the uterine prolapse (Fig. 5, c and D). 

Frequently associated with the abnormal mobility are changes in the posterior vesico-urethral 
angle. In some cases, however, the posterior vesico-urethral angle is within normal range (Fig. 5, 
A) or improves with straining despite the presence of excessive mobility and stress incontinence 
(Fig. 4, B). 

Patients with persistent stress incontinence after unsuccessful surgical repair, especially supra- 
pubic urethral suspension procedures, show 1 of 2 different pictures: 

1. Absolute fixation of the vesico-urethral segment in an abnormal (usually lower and more 
posterior) position in reference to the pubic bone: this situation is found especially after repeated 
attempts at surgical repair, which result in excessive fibrosis and fixation of the entire segment in 
an abnormally low position (Fig. 6). Unless this fixation in an abnormal position is corrected, 
incontinence cannot be cured (Fig. 7). 

2. Excessive mobility and abnormally low resting position of the vesico-urethral segment 
(Fig. 8); this group differs from the stress incontinence patients who have not undergone surgery 
in that the resting position of the vesico-urethral segment is abnormally low. The abnormal 
mobility may not be very pronounced in patients whose vesico-urethral segment is markedly 
displaced in the resting position. These patients are commonly those who have immediate post- 
operative failure, or failure after a short period of temporary success. It seems that after surgical 
freeing of the vesico-urethral segment, if the attempted support fails, this segment will sink freely 
downward and posteriorly even under resting conditions. In such cases incontinence is more 
marked than before the unsuccessful surgical attempt (Fig. 9). 


300 BRITISH JOURNAL OF UROLOGY 





Fig. 7. Lateral cystograms of same patient as in Figure 6. Horizontal line at upper margin of pelvic bone shows 
relative position of vesico-urethral segment after each surgery. A, After failure of 2 vaginal and 1 suprapubic 
repairs. Note very low, dependent vesico-urethral junction. B, After failure of second suprapubic repair. Some 
improvement in position of vesico-urethral segment. C, 4 months after third and finally successful attempt at 
repair. Further improvement in position and support of vesico-urethral segment. Patient now completely 
continent, 


Fig. 8. Lateral cystogram of 54-year-old woman with stress 
incontinence 2 years after failure of 1 vaginal and ] supra- 
pubic attempt at repair. Note low resting position of vesico- 
urethral segment. Perpendicular line from anterior vesico- 
urethral angle over long axis of pubic attempt at repair. 
Note low resting position of vesico-urethral segment. 
Perpendicular line from anterior vesico-urethral angle over 
long axis of pubic bone crosses latter about 1:5 cm below 
its inferior margin. Slightly wide posterior vesico-urethral 
angle (123°). 





Discussion 


Diagnosis of stress urinary incontinence still remains primarily historical. A detailed history, 
with emphasis on the degree of incontinence, when it began, the time of leakage and its relation 
to associated activities and the state of bladder distension are helpful in separating true stress 
incontinence from other types of incontinence. Clinical examination, cysto-urethrography, 
endoscopy, cystometry and physiological sphincteric pressure studies are valuable confirmatory 


studies. 
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Fig. 9. Lateral cystograms of same patient as in Figure 8. A, Relaxed. Note low position of 
vesico-urethral junction. B, With straining, vesico-urethral segment displaced 2:5 cm downward 
and 2:2 cm posteriorly. 


Cysto-urethrography is advocated by Millin and Read (1948), Ball (1950), Jeffcoate and Roberts 
(1952), Hodgkinson (1953, 1957, 1970), Roberts (1952, 1953) and Bailey (1956) as the most 
valuable diagnostic tool. Great importance has been ascribed to changes in the posterior vesico- 
urethral angle, the angle of inclination of the urethral axis (Green, 1962, 1968), the flatness of 
the bladder base and its relation to the pelvic outlet (Noll and Hutch, 1969). Several specific 
bony reference points have been chosen for the evaluation of one or other of the preceding 
features. Studies by Greenwald, Thornbury and Dunn (1967) and by Kitzmille, Manzer, Nebel and 
Lucas (1972) argue strongly against the validity of the radiologic signs and their correlation to 
stress incontinence or to cure. With critical analysis, it is evident that they are secondary features 
rather than primary causes of stress incontinence. Simple lateral cystographic studies in the 
relaxed and straining states demonstrate the primary defect of the weak pelvic support. 

Surgically, whatever approach we use to repair stress incontinence, whether vaginal or supra- 
pubic, we cannot improve the intrinsic structure of the sphincteric mechanism. We can correct 
only the abnormal position of the vesico-urethral segment and provide it with the proper support. 
Detailed pre- and postoperative sphincteric pressure studies have provided conclusive evidence 
that if the proper position and support of the vesico-urethral segment are achieved, the intrinsi- 
cally intact sphincteric mechanism will do its job efficiently and maintain perfect continence 
(Tanagho, manuscript in preparation) 

As long as the only thing we can offer surgically is to provide normal position and requisite 
support for the vesico-urethral segment, the cystographic study becomes essential, not so much 
for diagnosis as for prognosis. The vesico-urethral segment that is abnormally mobile or is fixed 
in an abnormal position is the one that can benefit from surgical repair and the aim of the repair 
should be to correct these defects. 

To patients with stress incontinence whose vesico-urethral segment is in a normal position 
and exhibits a normal range of mobility, surgery can offer little except inducing mechanical 
obstruction by plication, compression or slings, none of which is really physiological. These 
patients usually have intrinsic sphincteric weakness, not uncommon after ill-advised and techni- 
cally damaging surgical attempts. Another possibility is that further urological and physiological 
studies may reveal urge incontinence mistaken for stress incontinence. 
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It should be emphasised that cystography is not the means of diagnosing stress incontinence. 
Abnormal mobility of the vesico-urethral segment should not mean that a patient has stress 
incontinence, nor does lack of abnormal vesico-urethral mobility mean that a patient should be 
continent. 


Summary 


Lateral cystograms done with a urethral catheter in place clearly define the vesico-urethral 
segment. Lateral X-ray films at rest and with straining while the patient is lying on the flat 
X-ray table determine the initial resting position and the degree of mobility of the vesico-urethral 
segment. 

Normally the vesico-urethral junction is opposite the lower third of the pubic bone and moves 
about 0:5 to 1-5 cm downward and posteriorly with straining. 

In true stress incontinence, the intrinsic urinary sphincteric mechanism is usually intact (unless 
surgically damaged), yet weakened by lack of pelvic support—which leads to excessive mobility 
and/or abnormal resting position of the vesico-urethral segment. Surgery can correct only these 
2 defects if present. 

Simplified cystographic studies can offer valuable information in confirming the diagnosis and 
in assessing the prognosis. 
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The most suitable treatment of early invasive bladder cancer is still a matter of debate and the 
overall results of therapy are disappointing (Williams and Smith, 1973). Whilst it is appreciated 
that some patients do respond to local forms of therapy, others require cystectomy to control 
the disease and the decision and timing of major surgical intervention is frequently difficult. 
At present, it is not possible to predict how an individual will respond to a particular form of 
treatment. The variety of response to therapy strongly suggests that the host-tumour relationship 
plays a major role in the evolution of the disease and attempts have been made to find factors 
which have prognostic significance, and will assist in the selection of that form of therapy appro- 
priate to the individual case (Cooper et al., 1973). 

In recent years it has been demonstrated that human bladder tumours possess tumour-specific 
antigens and that these antigens are common factors in a large proportion of bladder tumours 
(Bubenik er al., 1970a and b). A similar phenomenon has been recognised in a variety of other 
human tumours, including neuroblastoma, adenocarcinoma of the colon, melanoma and osteo- 
sarcoma (Hellstrom et al., 1971; Morton, Eilber and Malingren, 1971). Peripheral blood lympho- 
cytes from patients who have bladder tumours exhibit cytotoxic effects when tested in vitro 
against bladder tumour cells maintained in tissue culture. This effect is seen whether the lympho- 
cytes and bladder tumour cells are derived from the same subject or from different individuals 
(Bubenik et al., 1970a). The studies of O'Toole et al. (1972) indicate that the cytotoxic response 
may change during the course of therapy and may be of prognostic value. However, the micro- 
cytotoxicity test in current use is time-consuming and seems unsuitable for general clinical 
application. This paper describes the exploration of an alternative method of measuring the 
patient's cytotoxic response against bladder tumour cells in vitro. The cytotoxic response in 
relation to clinical staging and pathological grading of bladder tumours has also been investi- 
gated. 


Material and Methods 


Patients 


The study was performed on 69 male patients attending the Department of Urology at Leeds for 
investigation and treatment of bladder cancer and included primary and recurrent tumours. 
The length of history varied from a few months to more than 10 years. Histological confirmation 
of the disease was obtained by transurethral deep biopsy in every case. The specimens were 
classified according to the degree of cellular differentiation and invasion (Levi et al., 1969) and the 
U.LC.C, system for the clinical staging of bladder tumours was followed. Extent of invasion of 
the tumour was estimated from cystoscopic and bimanual examination under general anaes- 
thetic. Patients with debilitating disease other than tumour, or who were known to have other 
forms of cancer, were excluded from this series, as were patients with significant urinary tract 
infection, a total whitecellcountin excess of 12,000/c.mm or a blood urea in excess of 45 mg/100 ml. 
The control group for the series comprised male patients attending the urological department or 
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in-patients with urinary tract disease other than bladder cancer and fulfilling the general criteria 
for admission. They were age-matched with the bladder cancer patients. 


Preparation of Blood Samples 


30 ml of blood was obtained from unanaesthetised patients, 20 ml was defibrinated and approxi- 
mately 8 ml was allowed :o clot at 27°C to provide serum. Lymphocytes were separated from the 
defibrinated blood by a modification of the technique of Coulson and Chalmers (1964). Freshly 
prepared gelatine solution, 3% weight for volume in normal saline was added to the defibrinated 
blood and thoroughly mixed. The mixture was allowed to stand for 45 minutes at 37°C. The 
supernatant was then carefully removed and incubated for a further 30 minutes on a polystyrene 
column to remove the polymorphonuclear leucocyte fraction. The mixture was then eluted and 
found to contain between 90°% and 96%, pure mononuclear cells. 


Target Cells 


The T24 cell line of human bladder cancer cells maintained in tissue culture and supplied by the 
Wenner-Gren Institute, Stockholm, was used as the target (Bubenik et al., 1973). This line had 
been derived 18 months previously from a moderately well differentiated papillary carcinoma of 
bladder, and demonstrated to contain tumour specific antigen (Bubenik eft al., 1973). The cells 
were maintained in glass or plastic flasks and passaged by trypsinisation. Waymouth's MB521 
medium was used, supplemented with 10% foetal calf serum, 0-3 mg/ml of freshly prepared 
glutamine, penicillin 100 i.u. and streptomycin 100 mcg/ml. In some of the experiments, human 
kidney fibroblasts or HeLa cells were used as control targets. 


The Cytotoxic Assay 


A modification of the radioactive chromium release assay system was used to measure the 
cytotoxic activity of the lymphocytes. This is based on the principle that following damage to a 
cell, the permeability of the cell membrane is altered and permits the release of intracellular 
isotope. T24 cells were trypsinised, suspended in normal saline at 27°C and their concentration 
adjusted to 3 x 106 cell/mi. 100 microcuries of 5!Cr chromate (Radiochemical Centre, Amersham, 
England) per ml of cell saspension was added and the mixture incubated at 37^ for 45 minutes 
with occasional gentle shaking. The tumour cells were then washed 3 times to remove the excess 
of 5!Cr chromate and the cells diluted to give a final concentration of 2 x 104 cell/ml in Way- 
mouth's medium. Severa! factors influencing the release of 5!Cr chromate from the target cells 
were investigated as shown in the experimental protocol (Table D. Duplicate tubes were set up 
for each experiment and were incubated in a 5% CO» atmosphere for 18 hours. Each tube was 
then centrifuged at 3,000 r.p.m. for 5 minutes, 1 ml. of the clear supernatant carefully removed 
and the radioactive chromium content estimated in a well-type gamma counter. The released 
chromium was expressed as a percentage of the initial total chromium incorporation as shown in 
the formula: 


Units of 
Tumour __ (5!Cr released (rest)  *!Cr released (CONTROL) \ x 100 
Specific — \siCrtotal — (rest) SiCrtotal — (CONTROL) ) | 
Cytotoxicity 


and units of tumour-specific cytotoxicity derived for each test patient. The spontaneous release 
of chromium was high for this particular cell line. 


Results 


The objective of these experiments was to form a quantitative estimate for comparative purposes 
of the cytotoxic activity of lymphocytes and serum from bladder tumour patients. This would 
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Table I 
Constituents of the Test System 


1 2 3 4 5 6 
31Cr labelled Foetal Bovine Control Control Test Test 

Test System T24 Cells Serum Lymphocytes Serum Lymphocytes Serum 
Spontaneous 

release + + _ - ~ -— 
Lymphocyte 

(control) 
Lymphocyte 

(test) 
Serum 

(control) 
Serum 

(test) 
Lymphocyte + 

serum (control) 
Lymphocyte + 

serum (test) -— - = + + 


paunm————————— P———— Án E EE 





+ + + + t 
l 
| 
i 
+ 
I 


1. 51Cr Labelled T24 Cells 2% 104 in 1 ml 

2. Foetal Bovine Serum 0:3 ml. 

3. Control Lymphocytes 2x106 in 1 ml. 

4. Control Serum 03 ml. 

5. Test Lymphocytes 2106 in 1 ml. 

6. Test Serum 0:3 ml. 

All tubes made up to exactly 3 ml with MB752/1 medium 


Table H 


Experimental Example— Effect of Lymphocytes and Serum on Release of 5!Cr Chromate, from 
124 Bladder Tumour Cells 




















Lymphocytes and 
Lymphocytes Serum Serum 
r f. pM A co — E 
94 51Cr Cytotoxic % 5iCr Cytotoxic % 5!Cr Cytotoxic 
Patient Release Units Release Units Release Units 
Control 55 m 4 50 m 0 54 : 3 
Test T3 tumour 64 13 55 4 59 8 
Test T1 tumour 74 23 54 3 68 17 
Cell control 51 us dee 





T1 and T3 refer to tumour stage. 


allow a direct comparison between different patients, and assessment of the the effects of therapy 
by monitoring the cytotoxic response in the individual patient on repeated occasions. This was 
found to be impractical since the general range of cytotoxicity was small, and on repeated testing 
of the same patient and the same control, the variability factors were too great to allow direct 
comparisons to be made. However, repeated testing of bladder tumour patients showed consistent 
cytotoxic activity in most samples, and patients who produced a cytotoxic response could be 
distinguished from those who did not. The highest values of cytotoxicity were obtained in patients 
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with well differentiated, non-invasive lesions and those with multiple papillary tumours. A 
typical experiment is shown in Table II. 

When considered in relation to clinical staging, a progressive decrease in both peripheral blood 
cell cytotoxicity and of serum cytotoxicity was observed as the disease progressed (Table III). 
This was most noticeable in T1 lesions of whom the majority showed both cellular and serum 


Table IH 


Incidence of Lymphocyte Cytoxicity, Serum Cytotoxicity and Lymphocyte Cytoxicity Reduction 
Factor in Human bladder Tumour Patients/Clinical Staging 





Lymphocyte Serum Reduction Factor 
Cytotoxicity Cytotoxicity Present 


Tamour- — . eese ry qe ENTE — ee P 











Stage No. No. j No D No. 
Ti 37 26 l (70) | 23 (68) i 8 | 
T2 17 8 (47) 5 (34) 7 
T3 12 5 (42) 3 (30) 5 
T4 ü p (0) 0 (0) 0 
Table IV 


Incidence of Lymphocyte Cytotoxicity, Serum Cytotoxicity and Lymphocyte Cytotoxicity 
Reduction Factor in Human Bladder Tumour Patients/Pathological Grading 








Lymphocyte Serum Reduction Factor 
Cytotoxicity Cytotoxicity Present 
Tumour pa wn EEE 
Path. Grade No. No. z No. No. 6 
Well 
differentiated 
non-invasive 28 22 (76) 18 (62) 11 (50) 
Well 
differentiated 
invasive 4 0 (0) 2 (50) 0 
Poorly 
differentiated 
invasive 16 4 (25) 8 (50) 4 (100) 
Anaplastic 3 2 (67) 3 (100) 2 (100) 


cytotoxicity, and in T4 lesions in whom no cytotoxic activity was found. T2 and T3 tumours gave 
comparable values which may reflect the clinical difficulty of distinguishing between these lesions. 
When lymphocytes and serum from the same patient were added to the target cells, the serum 
was found to contain a reduction factor which decreased or abolished the cytotoxic effect pro- 
duced by the lymphocytes alone. This was found in almost all cases with invasive tumour 
(Tables III and IV). 

Pathological grading showed a similar picture, non-invasive lesions showing 76% cytotoxicity 
in the presence of active disease (Table IV). This was markedly reduced with dedifferentiation of 
cellular structure and invasion. However, the truly anaplastic tumours seemed to form a class 
of their own. All 3 patients tested in this group showed serum cytotoxicity and only 1 failed to 
show cellular activity. The addition of serum, however, totally abolished the lymphocyte cytotoxic 
effect in both cases examined. 
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Discussion 


The lack of consistency on repeated testing remains a major problem in cytotoxicity experiments 
and is due to many variables. The target cells derived from the cell line may be weakened at the 
time of testing by nutritional difficulties, sub-liminal infection, mechanical damage due to hand- 
ling, and may contain varying proportions of particularly vulnerable cells which are not detected 
by the dye-exclusion methods. The use of synchronised cell lines may be of assistance in resolving 
this problem. The peripheral blood samples may also show considerable variability, and this is 
not directly related to the peripheral white cell count. It may be due to the chance selection of 
varying proportions of sensitised lymphocytes and at the present time there is no simple technique 
to identify these cells in advance in human patients. The separation of lymphocytes from peri- 
pheral blood remains technically laborious and requires impeccable technique to obtain satis- 
factory preparations. The method used here has the advantages of economy and simplicity from 
the point of view of laboratory equipment, particularly when large numbers of blood samples 
are handled. Chromium labelling is a simple technique but is frequently not suitable for use with 
human tumour lines. Spontaneous release remained consistently high throughout these experi- 
ments and could not be reduced below 45% despite repeated washing, careful cell handling and 
variation of the incubation schedules. 

One serious objection, however, is the control situation. Lack of consistency in non-specific 
chromium release precludes the use of this method for comparative purposes in different experi- 
ments. Nevertheless, it does seem possible to differentiate between those patients who have 
cytotoxic peripheral blood cells and serum, and those who have not, and this allows several 
general points to be made. In relation to clinical staging, a negative correlation was demonstrated 
with the degree of invasion of the tumour both on lymphocyte and serum testing. In some cases, 
the sera or lymphocytes had an independent cytotoxic action which was reduced when the two 
were combined. This was most noticeable when the tumour became invasive, only 1 patient out of 
13 tested failing to show this property although 8 of the 13 still retained the capacity to produce 
cytotoxic effects on tumour cells when the serum factor was tested alone. The presence of this 
cytotoxicity reduction factor in the serum of patients with advanced disease may be analogous to 
the blocking factor described by the Hellstróms (Hellström et al., 1971) in both animals and 
human patients. When found in patients with apparently localised lesions, this factor may indicate 
that the cancer is more aggressive than suggested by clinical or histological examination, and that 
more extensive surgery is required at this stage to adequately control the disease. These experi- 
ments have also emphasised the importance of the influence of serum factors on cell-mediated 
immunity. The formation of a population of cytotoxic lymphocytes, sensitised specifically 
against tumour cell antigens, appears fundamental to the control of tumour development. 
Possibly, however, the serum factors ultimately determine the outcome in the individual patient. 
Further analysis of these factors seems imperative before the considerable potential of immuno- 
therapy can be used scientifically in the clinical situation. At present, the results obtained here are 
of considerable interest but require further technical development and controlled immuno- 
logical investigation before their significance can be properly evaluated. It does seem clear, 
however, that the presence of a bladder tumour produces an immune response in the host which 
is readily detectable by in vitro testing and that this response is lost in aggressive and advanced 
disease. It will be of considerable interest to observe with the passage of time whether those 
patients with localised disease who do not have a detectable cytotoxic response, or who have the 
reduction factor present in their sera, have ultimately a poor prognosis. 

Theoretically using a tissue culture line in these experiments might be considered to be a source 
of confusion as it would be impossible to tell if the cytotoxicity is directed against the trans- 
plantation antigens or tumour specific antigens. In practice Bubenik er al. (1973) found that in 
studies of T24 in the microcytotoxicity test system over a period of 30 months that leucocytes 
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from various sources exhibited cytotoxic action against this line as follows: 25/43 from patients 
with bladder cancer, 2/40 from patients with unrelated tumours and 0/13 from patients without 
tumours. We used the T24 line to see if reacting the patients’ cells against a common antigen 
could be the basis of a rapid quantitative measurement of the cellular immunity against bladder 
tumour antigens. However, for the various reasons stated above, our approach does not seem to 
be sufficiently precise although the general pattern of response corresponds with previous results. 


Summary 


The cytotoxic activity of lymphocytes from patients with bladder cancer on T24 bladder cancer 
cells in tissue culture have been studied. The technical problems are described and the suitability of 
the method as part of the assessment of the patients’ immune reactivity discussed. On balance 
the technical difficulties outweigh its theoretical advantages. 
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The Control of Severe Bleeding from the Bladder by 
Intravesical Hyperbaric Therapy 


J. C. HAMMONDS, J. L. WILLIAMS and MILES FOX 
Department of Urology, Royal Hospital, Sheffield 


Sustained high intravesical pressure has been advocated as a treatment of carcinoma of the 
bladder (Helmstein, 1972) and a similar technique has been used to control severe haemorrhage 
secondary to a variety of pathological changes in the bladder wall (Holstein et al., 1973). As part 
of our present investigation of intravesical hyperbaric therapy, 8 patients have undergone a total 
of 9 treatments for severe prolonged haemorrhage due to radiotherapy changes, bladder tumours 
or both. In each case conservative therapy had failed. The results have been encouraging and are 
presented here. 


Method 


Details of the patients treated are summarised in Table I. In each case bleeding was severe and 
recurrent, necessitating hospital admission, and blood transfusion of up to 6 units of blood. The 


Table I 
St i a eee nanan 
Duration of 

Patient Sex Age Bleeding Aetiology 
J.P. M 72 4 months Radiotherapy 
M. C. F 50 7 weeks Radiotherapy 
A. A. M 85 2 years Multiple non-invasive tumours 
F. F. M 70 2months — Multiple non-invasive tumours 
P, A. M 7A 7 weeks Radiotherapy and recurrent invasive tumour 
L. H. F 77 3 weeks Radiotherapy and recurrent invasive tumour 
H,O. M 73 3 weeks Radiotherapy and recurrent invasive tumour 
W, B. (1) M 57 4 months Radiotherapy and recurrent invasive tumour 
W. B. (2) M 57 1 month Radiotherapy and recurrent invasive tumour 








bladder contained varying amounts of clot, producing retention in some. Conservative manage- 
ment including evacuation of clot, catheterisation, blood transfusion and administration of 
epsilon aminocaproic acid produced no lasting effect. 

Intravesical hyperbaric therapy was performed by inflating a balloon within the bladder, the 
apparatus being made in the manner described by Helmstein and summarised here. The tip of 
a round-ended 18 F. latex Foley catheter was cut off and placed within an ordinary rubber party- 
type balloon. The balloon was tied to the distal part of the catheter so that the Foley balloon 
could be inflated inside it (Figs. 1 and 2). After assembly the apparatus was sterilised by immersion 
in 1 : 2,000 aqueous chlorhexidine solution for 30 minutes and was discarded after being used 
once. 

Regional epidural anaesthesia using epidural bupivacaine 0-575 was used in all cases. It was 
administered through an epidural catheter introduced between the 4th and 5th lumbar vertebrae. 

With the patient in the lithotomy position, the balloon, stretched out on a curved catheter 
introducer, was introduced into the bladder along the urethra. This technique has been found 
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easier than passing the apparatus through a resectoscope sheath as advocated by Helmstein. 
The loose catheter tip was used to cover the end of the introducer and so prevent perforation of 
the balloon. Once introduced, the Foley balloon was inflated with sterile water and pulled back 
until it was felt to impinge on the bladder neck, thus confirming that the main balloon was within 
the bladder. The patient was then placed in the supine position and the balloon slowly inflated 
with sterile saline from a central venous pressure monitoring set. The balloon pressure, measured 
relative to the pubic symphysis, could thus be monitored throughout treatment. In each case the 
final pressure was adjusted to exceed the patient’s diastolic blood pressure by 25 cm water as 
preliminary studies had shown that approximately this amount of pressure was lost in overcoming 
the elasticity of the balloons used. We have measured the pressure-volume characteristics of each 
balloon when exposed to atmospheric pressure and it has been found that the pressure loss due 
to elasticity may vary to some extent from one balloon to another. It is advisable therefore to 
check the basic pressure values before use. In the present series the final pressure was usually 
between 115 cm and 145 cm water pressure and this was rarely exceeded in order to minimise the 


Table II 

Duration of Foliow-up 

Post-treatment Recurrent Period 

Patient Bleeding Bleeding (months) Progress 

J. P. 24 hours | None 4 Routine tumour follow-up 
M. C. 24 hours — Slight after 2 months 7 Out-patient follow-up 
ALA. 3 days After 2 weeks 4 Refused further treatment 
F.F. 2 days None 6 Retreated (recurrent tumour) 
P. A. 13 days Moderate after 2 months 4 Recurrent tumour resected (bleeding stopped) 
L.H. 24 hours None 6 Died (inoperable tumour} 
H. O. 24 hours None 3 Retreated {recurrent tumour) 
W.B. (1) 24 hours Intermittent after 1 month 2 Retreated (W.B.2) 
W. B. (2) 24 hours None 2 Routine tumour follow-up 


risk of bladder perforation (Helmstein, 1972). After 6 hours at maximum pressure the balloon 
was removed and the patient catheterised with a 20 F. Foley catheter. Closed drainage was 
maintained for 4 days or longer, until the urine was clear of blood. Urine output was measured 
daily, urine culture and blood urea twice weekly. 


Results 


The results of treatment are summarised in Table II. Six patients were bleeding from a previously 
irradiated bladder, The remaining 2 patients were bleeding from extensive, non-invasive bladder 
tumours and had not received radiotherapy. One of these failed to respond to hyperbaric therapy 
and refused any further treatment. Therapy was considered to have been successful when bleeding 
stopped within a few days, and further treatment was not necessary. A successful result was 
achieved in 8 out of 9 treatments and although the follow-up period is short (2 to 7 months), 
severe bleeding has recurred in only 2 patients. In 1 of these, bleeding ceased after transurethral 
resection of recurrent tumour, and in the other, bleeding stopped after further hyperbaric therapy. 

There was no mortality related to the therapy and morbidity was slight. During distension of 
the bladder, 2 patients felt cold and shivered. Blood cultures taken at this time remained sterile 
but broad spectrum antibiotics were administered as a precaution. The phenomenon was short- 
lived and therapy was safely continued. Nausea and vomiting were common during the early 
stages of therapy. Anti-emetic agents were given early to prevent sudden swin gs in intra-abdominal 
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pressure which may predispose to rupture of the bladder (Helmstein, 1972). Three patients had 
temporary urinary incontinence which disappeared after a few days without further treatment. 

All patients maintained a good urine output. Postoperative diuretics were not used and renal 
function remained unchanged in all cases. 





Fig. 1. The catheter and balloon before assembly. 


Fig. 2. The assembled apparatus with the Foley balloon inflated 


Discussion 


Severe haemorrhage from the bladder, particularly after radiotherapy, may be difficult to control. 

Conservative methods of treatment have been well summarised elsewhere (Turner, 1961; Gold- 

stein, d'Escrivan and Allen, 1968) but they frequently fail to stop the bleeding. Cryosurgery has 

proved to be successful in a small number of cases (Cahan er al., 1970), but its effect on the 

bladder and surrounding tissues cannot be predicted (Gibbons, 1966). Surgical intervention by 

open excision and diathermy of bleeding areas (Turner, 1961) or ligation of the internal iliac 
46,3—E 
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arteries (Goldstein eż al., 1968) may be successful, and should all else fail, cystectomy may be 
necessary. 

In a recent series, hyperbaric therapy using intravesical pressures in excess of the patient's 
systolic blood pressure, has been used to control haemorrhage from the bladder in 6 cases 
(Holstein et al., 1973). Our results confirm these findings but in our experience maximum pressures 
only just in excess of the patient's diastolic blood pressure have been equally effective, and there 
is less risk of tearing the bladder (Helmstein, 1972). This effective, relatively simple treatment can 
be performed on poor risk patients and has a reasonably long-lasting effect with few side-effects. 
Moreover it can be safely repeated. The results indicate that it can be used to advantage in cases 
of severe haemorrhage from the bladder wall where conservative methods have failed and before 
major surgical procedures are attempted. 


Summary 


Intravesical hyperbaric therapy has been used successfully to control severe haemorrhage from 
the bladder following radiotherapy and multiple tumours in 8 treatments on 7 patients. 

A good long-term palliative effect has also been achieved in the majority. 

The treatment is relatively free from side-effects, can be repeated, and is recommended as the 
primary treatment in bleeding from the irradiated bladder free of tumour and in the otherwise 
inoperable patient. 

In operable lesions it controls the bleedinglongenough for the patient to be adequately prepared 
for major surgery. 


We would like to acknowledge the considerable help given to us by the Anaesthetic Department and the devoted 
attention of the Sister and Nurses on the Keeling Ward. We are indebted to the Photographic Department of the 
United Sheffield Hospitals for the photographs. 
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A Personal Experience with 37 Turner-Warwick 
Scrotal Inlay Urethroplasties 


MICHAEL HANDLEY ASHKEN 
Norfolk and Norwich Hospital, Norwich 


Scrotal inlay urethroplasties are now established as a good definitive alternative to frequent and 
difficult dilatations of urethral strictures, regardless of their aetiology. 

A number of successful scrotal inlay urethroplasties have been described including Johanson 
(1953) with an anterior based scrotal funnel, Turner-Warwick (1960, 1968) using a wide posteri- 
orly based funnel inlay, Gil Vernet (1966) with a lateral scrotal inlay and Blandy, Singh and 
Tresidder (1968) using a much exaggerated method developed by Leadbetter (1960) where the 
flap is constructed from vascular elastic scrotal skin rather than the inelastic skin of the perineum. 

It is an advantage to use a technique which is flexible, allowing repair of strictures in the region 
of the membranous urethra, which can also be extended distally for the repair of the whole 
urethra from the verumontanum to the glans, even if perineal urinary fistulae are present as in 6 
of these cases (Fig. 1). 

A personal experience during a 4-year period with 37 Turner-Warwick urethroplasties is 
recorded, with particular emphasis on any problems that have been encountered, for there is 
little in the literature on the follow-up of such cases (Turner- Warwick and Ashken, 1970; Brendler 
and Jacobson, 1971). 





Fig. 1. Perineal fistula. (a) Post-gonococcal penile and membranous urethral stricture w ith perineal fistula from the bulbar 
urethra and evidence of old prostatitis. (6) A full-length urethral reconstruction was required. Urethrogram 3 months 
after closure shows a smooth urethra of norma! calibre. 
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Table I Table H 
Aetiology of 37 Urethral Strictures Length of History of Stricture 
Congenital 3 Under 1 year 6 
Traumatic 13 1-5 years 4 
Fall astride 7 6-10 years 2 
Fracture of pelvis 6 11-15 years 5 
Jatrogenic 4 16-20 years 5 
Cystoscopy in childhood Over 20 years 15 


1 
T.U.R. 2 
1 


Hypospadias repair 


Post-infective 9 
Gonococcal urethritis 6 
Non specific urethritis 3 
Unknown 8 
37 


Aetiology of Stricture 


This is probably unimportant in considering the indication for urethroplasty, but may influence 
the type of urethroplasty performed. Rather than attempting a staged scrotal inlay urethroplasty 
through the dense scar tissue of a supra-membranous urethral stricture following an unstable 
fracture of the pelvis, it might be preferable to use a l-stage urethroplasty, with mobilisation of 
the penile and bulbar urethra to allow a direct anastomosis to the prostatic urethra (Turner- 
Warwick, 1973). This technique is less empirical than any pull-through urethroplasty (Badenoch, 
1950; Wells, 1966) and has been used on 2 cases not included in this series. 

Post-gonococcal urethritis and trauma to the urethra, from either a fall-astride injury or 
fractured pelvis, accounted for 19 of these strictures, but in 8 the aetiology remained unknown 
and in 3 others the age of onset of symptoms suggested a congenital stricture (Table I). There 
were no tuberculous or malignant strictures in the series. There were 3 submembranous and 3 
supramembranous strictures, the remaining 31 cases having posterior bulbar strictures, with the 
soft tissue damage usually being much more extensive than demonstrated on the urethrogram 
and hence requiring a trans-sphincteric scrotal inlay. 


Length of History of Strictures and Dilatation 


In 25 of these patients, regular, frequent dilatations had been done for over 10 years, whilst post- 
traumatic strictures accounted for the 6 cases having urethroplasties within ! year (Table II). 

Whilst the majority of men with urethral strictures are still treated by regular dilatation 
(Devereux and Burfield, 1970), review of such cases emphasises that they should all have had a 
urethrogram, (Turner-Warwick and Worth, 1970). Not only will this demonstrate complicating 
false passages, fistulae or urethral stones, but it will confirm whether or not a true urethral 
stricture exists, for it is likely that many men without genuine urethral strictures have unnecessarily 
become members of a “dilatation clinic", from which it is difficult to escape. 

A micturating cystourethrogram may give more information about the degree of functional 
obstruction caused by a urethral stricture compared with an ascending urethrogram (Fig. 3). 


Technique of Urethroplasty 


Basically this has been as described by Turner-Warwick (1968), with use of the armamentarium 
of special urethroplasty instruments (Fig. 4). 

For the first 10 cases, either monofilament nylon or chromic catgut sutures were used, but 
since July 1970, 3 x 0 or 4 x 0 Dexon sutures have been used for all stages of these urethroplasties. 
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Age of patients at time of urethroplasty 


No. of patients 





Fig. 2. Age of patients at time of urethroplasty. 


Age Distribution at Time of Urethroplasty 
The majority of these patients were between 40 and 70 years of age, the youngest being 15 years 
and the oldest 84 years (Fig. 2). Old age was not considered a contra-indication to urethroplasty, 
for not only are the elderly just as delighted as younger men to be released from a life revolving 
around their next urethral dilatation, but 4 such patients have elected to remain with the first 
stage of their urethroplasty, content to pass urine with a good stream and full control, involving 
no greater inconvenience than having to sit to void, as practised by the majority of the normal 
population. 

In this series, theintroduction of Dexon absorbable sutures is considered to be a major contribue 
tion to the technique of scrotal inlay urethroplasty. This has avoided the tissue reaction seen 
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around catgut sutures and the difficult removal of non-absorbable sutures, which requires a general 
anaesthetic and may well cause some tissue damage in the depths of the scrotal inlay suture line. 
Healing with Dexon has been good and there have been neither soggy nor infected wounds as a 
complication of Dexon as described by some urological surgeons. 


Progress of 37 Urethroplasties 


Twenty-five of the 37 cases have had their urethroplasties closed, 12 of these within 6 months of 
their first stage operation (Fig. 5). Four urethroplasties have been closed for over 3 years and 9 
closed for over 2 years. The minimum period between the first stage and the closure was 4 months, 
to allow the scrotal inlay to become stable with a good blood supply and no tendency to restenosis. 


Interval Review 


Following the scrotal inlay these cases were reviewed monthly as out-patients, to calibrate, but 
not dilate, the urethrostomy ostia and to separate any superficial bridging across the opened 
urethra. A 26F sound should pass without difficulty. After 3 months, the urethroplasty was 
reviewed under a general anaesthetic combined with both depilation of the inlaid scrotal skin 
using a fine needle attached to a 12-volt D.C. current, and a cystoscopy, to inspect the bladder 
and prostate. In | case, an advanced invasive carcinoma of the bladder was found unexpectedly 
and necessitated a total cystectomy and urinary diversion instead of closure of the urethroplasty. 
The importance of the interval review cannot be overemphasised, for this period must not be 
compromised by impatience of either the patient or the surgeon. 

Eighteen of the 25 cases closed required no readjustments of the scrotal inlay, whilst 3 cases 
required up to 6 advancements of the scrotal skin before it became stable, with no splitting on 
calibration of the urethrostomy openings. Readjustments may follow an error in technique, in 
not getting the initial posterior sutures high enough through the area of the intrinsic urethral 
sphincter. The ability to be able to review and adjust, particularly the funnelled posterior urethro- 
stomy of these urethroplasties, with vascular elastic scrotal skin available for advancement into 
the posterior urethra is one of the advantages, rather than a criticism of this technique. In only 2 





Fig. 3. Aged 60 years, having had urethral dilatations every 4 weeks for 29 years following a 
fractured pelvis and ruptured membranous urethra. (a) Ascending urethrogram showing a 
posterior urethral stricture, but this static investigation gives no information about the degree 
of functional obstruction caused by this stricture. (b) The voiding cystourethrogram con- 
firms the posterior urethral stricture but there is free flow of the contrast through the stricture 
with no dilatation of the proximal urethra or evidence of functional bladder outflow ob- 
struction. This patient was persuaded to stop having 4-weekly empirical dilatations and now 
has sounds passed easily every 6 months, so that urethroplasty has not been advised. 
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cases in this series was there a shortage of scrotal skin, both having had previous scrotal operations, 
but this did not prevent using a posterior based inlay. 

The 7 cases in which difficulty has been experienced in obtaining a stable scrotal inlay had all 
been frequently dilated for between 14 and 26 years; failed Johanson urethroplasties had been 
previously performed in 2 cases and perineal urinary fistulae were present in 3 cases. There was 
no constant or common aetiology causing these intractable strictures. In spite of these technical 
problems, all these patients were delighted with their micturition, even after the first stage 
operation, compared with their urological plight prior to their urethroplasty. One patient was 
content with weekly self-dilatation of the posterior urethrostomy opening, allowing him to travel 
and lead a full life. 


RECONSTRUCTION OF URETHRA IN SPHINCTER AREA 





ee (d) 


Fig. 4. Turner-Warwick scrotal inlay urethroplasty. (a) The structure and normal urethra 
proximal and distal to it are opened through a midline perineal incision extending from 
well on to the scrotal skin to just anterior to the anus. (5) The scrotal skin is mobilised with 
bunching of the vascular elastic subcutaneous tissue towards the cut edge of the scrotal skin 
which is then invaginated into the open urethra. (c) A secondary midline incision is made into 
the scrotum anterior to this scrotal bridge; its margins are sutured to the opened urethra pro- 
ducing a funnelled posterior urethrostomy opening with mobile, vascular, elastic skin available 
for later readjustments if necessary. (d) The posterior apex of the secondary scrotal incision 
is inlaid and sutured just below the verumontanum with the aid of the special posterior 
urethral needle and fibre-light posterior urethral speculum. 
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Four of the cases closed, and 4 others awaiting closure, have had scrotal skin rotated on to 


the penis to give enough skin for a complete tube closure of the new urethra, in preference to 
using à buried strip of skin technique (Browne, 1949). 


Progress of Urethroplasty 
Time between first stage and closure 


25 of the 37 urethroplasties have been closed 


12 
A Died 
" B Unstable 
10 C First stage doing well 


No. of cases 


4 6 12 18 24 36 


Time in months 
Fig. 5. Progress of urethroplasty. A majority of the cases are closed with 








stable scrotal inlays requiring no readjustments. Four cases are being 
troublesome with unstable scrotal inlays requiring several readjustments. 
They have all had either Johanson urethroplasties previously or severe 
perineal scarring with fistulae or difficult dilatations for over 20 years. 
Two cases have died with good stable scrotal inlays, ! from an invasive 
bladder carcinoma and 1 from a strangulated bowel obstruction with 
peritonitis. 





Closure and Drainage 


In 4 cases closed, a "pull-in" suprapubic catheter was inserted for about 10 days. A small 
suprapubic incision is made on to the palpable tip of a urethral sound introduced into the 
distended bladder. After separation of the recti the bladder wall is identified and incised. The 
sound has a hole bored close to its tip so that a nylon sling can be loop-knotted after passing 
through the catheter which is then guided into the bladder on withdrawing the urethral sound. 
In the last 21 cases, the tubed urethra has been closed, over two 12 French gauge urethral catheters, 
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using short runs of 4x 0 Dexon, with removal of one of these catheters at the end of the repair. 
Many of these patients had scarred suprapubic areas from previous trauma or operations, which, 
combined with a common increase in weight following their scrotal inlay, made suprapubic 
catheterisation difficult. A urethrogram has been done 3 to 4 months after closure of the urethro- 
plasty. Bouginage has been avoided. 





Table W 

Complications 

Early Slough 1 
Epididymo-orchitis 2 
Fistula i 

Intermediate Granulation tissue 5 
Incontinence 2 
False passage l 
Readjustment 12 

Late Post-micturition dribble 6 
Impaired ejaculation 4 
Restenosis i 





Complications (Table HI) 


Sloughing. Loss of part of the deep scrotal inlay was seen only once with subsequent scar forma- 
tion requiring later readjustment of the scrotal skin. 


Acute Epididymo-orchitis. In spite of prophylactic antibiotics, 2 patients developed epididymo- 
orchitis within 4 weeks of their scrotal inlay which responded to more prolonged courses of 
antibiotics. Urinary tract infection was a recurrent problem in 2 cases after closure of their 
urethroplasty and has required long-term antibiotic therapy. 


Urinary Fistulae. This occurred only once and was associated with a pyocyaneous urinary 
infection with a suprapubic catheter in place. The fistula healed spontaneously with a further 
1 week's urinary diversion via the suprapubic catheter and no sequelae have developed. 


Haemorrhage. This has not been a problem during the scrotal inlay operation, provided 
temporary stay sutures were inserted to control venous bleeding from the incised corpus spon- 
giosum, followed by incorporation of this vascular tissue in the short runs of sutures giving 
urethro-cutaneous apposition. 

An unexpected severe secondary urethral haemorrhage occurred in | case, 10 days after rupture 
of the bulbar urethra from a straddle injury, which had been treated with a suprapubic catheter 
and no instrumentation or catheterisation of the urethra. This haemorrhage required a 5-pint 
blood transfusion and emergency ligation of the internal iliac arteries. A scrotal inlay urethro- 
plasty was done 6 weeks later and was closed after 9 months. Such cases may be better managed 
with an emergency urethrogram and one stage repair of the freshly injured urethra. 


Bridging. Granulation tissue and flimsy adhesions may occur between the suture lines across 
the opened urethra or urethrostomy ostia. This has been less common since using Dexon sutures 
and the adhesions usually respond to gentle digital separation until the suture line is epithelialised. 


Incontinence. The patients were usually completely continent after the scrotal inlay, even when 
the inlay had been taken through the urethral sphincter area in treating supramembranous and 
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Fig. 6. Continence after a previous bladder neck resection. (a) Urethregram showing distal penile and bulbar urethral 
strictures treated with dilatations every 2 months. The prostatic urethra is poorly filled due to hold up of the contrast by 
the strictures, (^) Micturating cystourethrogram gives more functional information, with dilated prostatic urethra proximal 
to stricture. The bladder neck is incompetent following the previous endoscopic resection. In such cases a transphincteric 
scrotal inlay may result in urinary incontinence. 


posterior bulbar strictures. A transurethral resection of the bladder neck and prostate had been 
previously performed in 3 patients (Fig. 6); continence in such cases having had both a prostatec- 
tomy and urethroplasty may be due to the external sphincter taking up a new “passive” role in 
the absence of an internal sphincter and an intact intrinsic urethral musculature (Edwards et al., 
1972). Continence at rest depends on having an occlusive competent bladder neck sphincter 
supported by an intact urethral musculo-elastic mechanism. Using voiding cine cystourethro- 
grams, Turner-Warwick (1968) has emphasised that after dilatation of the membranous urethra 
to finger-size followed by a scrotal inlay to the level of the verumontanum, the intrinsic urethral 
mechanism is occlusive at rest. 

One patient was totally incontinent both before and after completion of his urethroplasty, 
probably due to damage to his sphincter mechanism from a combination of a fractured pelvis 
with ruptured posterior urethra and 20 years’ frequent urethral dilatations, complicated by false 
passages (Fig. 7). 

Balanitis xerotica with scarring and stenosis of the external urethral meatus resulted in an over- 


flow urinary incontinence in | patient who developed a large wide-necked urethral diverticulum 
(Fig. 8). 


Post-micturition Dribbling. This has been a slight inconvenience in 6 cases after closure of their 
urethroplasties and is due to some redundancy of the new tubed urethra, which may also lack 
compressive support from the reconstruction of rather fibrous bulbar muscles. 
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Fig. 7. False passages. Posterior urethral false passage 
connecting with the bladder resulting from regular dilata- 
tions for 23 years of a membranous stricture following a 
fractured pelvis. Urinary incontinence for 6 months prior 
to scrotal inlay urethroplasty. It is advisable to open the 
bladder at the time of the first-stage urethroplasty to ensure 
that the scrotal inlay is sutured to the true urethra and not 
along a false passage. Incontinence persisted after the 
urethroplasty probably due to previous sphincter damage. 
Also impotent after urethroplasty having had normal 
erections but no ejaculation following his pelvic injury. 








Fig. 8. Post-gonococcal stricture in the bulbar urethra extending to the sphincter level. (a) Preoperative 
urethrogram. Stricture dilated regularly for 14 years. Balanitis xerotica obliterans of the external urethral 
meatus. (b) Following a full length urethroplasty, the patient was incontinent, w hich was difficult to assess as he 
developed a compulsive retropulsion, having to be guided into out-patients walking backwards! Postoperative 
urethrogram, however, revealed a large diverticulum of the scrotal inlay secondary to meatal stenosis. Incon- 
tinence and urethral redundancy improved by meatoplasty. Curiously, compulsive retropulsion has also resolved. 
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Fig. 9. Pooling of fluid within the urethra. (a) Urethrogram showing traumatic bulbar urethral stricture 
following cystoscopy when a child. (6) Postoperative urethrogram following a submembranous scrotal inlay. 
The urethral calibre is a little large. (c) X-ray taken 10 minutes after voiding, showing contrast retained within 
the closed urethroplasty accounung for slight post-micturition dribbling and retained ejaculate. 


Impaired Ejaculation and Impotence. Following closure, 4 patients admit to impaired ejacula- 
tion, due to pooling of the ejaculate within the new urethra (Fig. 9). 

One patient became impotent following closure of his urethroplasty and another feared inter- 
course because of pain in the penis on ejaculation. 

Because of this even small risk of impaired ejaculation after urethroplasty, I am reluctant to 
do a scrotal inlay urethroplasty on a young man who is able to have normal intercourse and has 
not completed his family, provided that the stricture can be reasonably controlled with infrequent 
bouginage. 


Hairy Stones. This complication was found in 2 patients at the time of their scrotal inlay, 1 
having had a previous Johanson urethroplasty and the other a repair of a hypospadias. In both 
cases, a recurrent urethral stricture had developed and the reconstructed urethra had been irregular 
and redundant, predisposing to stasis, infection and stones. 

By depilation of the inlaid scrotal skin and attempts to reconstruct a smooth urethra of normal 
circumference, problems arising from growth of hair on the scrotal flap have so far been avoided. 


Restenosis. In the period of the review there has been no restenosis of the new tubed urethra at 
the site of the previous posterior urethrostomy opening. One case had to be re-explored 12 weeks 
after closure due to stenesis at the site of the previous anterior urethrostomy opening. At the 
interval review, there had been “tacky” adhesions at this ostium which were wrongly judged to 
be innocuous. This emphasises the importance of not hurrying the review stage and that if in 
doubt, the urethroplasty should not be closed at that time. 


Is scrotal inlay urethroplasty ever impossible ? 


Two patients outside this series with urethral strictures and urinary penile and scrotal fistulae 
were unsuitable for a scrotal inlay urethroplasty, due in | case to almost total distortion and 
scarring of the scrotum (Fig. 10), and in the other to severe fixed bilateral adductor deformities 
of osteo-arthritic hip joints preventing operative access to the perineum. 
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Fig. 10. An 80-year-old with multiple urethral scrotal fistulae for 40 years producing a 
grossly distorted penis and scrotum. Treated by amputation of the penis and scrotum 
with permanent perineal urethrostomy. 


Comment 


The Turner-Warwick scrotal inlay urethroplasty is considered to be a good and successful 
operation requiring attention to operative detail and judgement in the staged management of 
these cases. 

The patient must appreciate that the review period cannot be hurried and that freedom from 
later dilatation depends on the establishment of a stable scrotal inlay. 

Post-micturition dribbling and impaired ejaculation due to pooling of small volumes of urine 
or seminal fluid within the new tubed urethra have been minor complications in a small number 
of these cases. 

The use of fine Dexon absorbable sutures for all stages of the urethroplasty is considered a 
significant technical advance. In the small number of patients with longstanding strictures 
requiring several readjustments of the scrotal inlay or electing not to proceed to closure, a feature 
is their appreciation at being relieved from a life revolving around their next visit to a dilatation 
clinic or the time for changing their permanent suprapubic catheter and a willing acceptance of 
having to sit to void. 


Summary 


The use of the Turner-Warwick scrotal inlay urethroplasty has been reviewed in 37 cases, of 
whom 25 have been completed with closure of their urethroplasties. 

The patients have been delighted with their micturition even during the review stage but slight 
post-micturition dribbling and impaired ejaculation have been reported in a few cases. 

The use of fine Dexon absorbable sutures throughout all stages of the urethroplasty has been 
recommended. 


I wish to express my gratitude to Richard Turner-Warwick for initiating me into this technique of scrotal inlay 
urethroplasty. 
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The Urethral Pressure Profile: Theoretical 
Considerations and Clinical Application 


LYNN EDWARDS and JOHN MALVERN 
St Peter's Hospitals and Queen Charlotte's Hospital, London 


The urethral pressure profile is a graphical record of pressure within the urethra at successive 
points along its length, Enhorning (1961) was the first to define urethral pressure with regard 
to incontinence. It follows that continence must be maintained if the intra-urethral pressure 
(LU.P.) is greater than the intra-vesical pressure (I.V.P.). This pressure difference is termed the 
urethral closure pressure (C.P.). 

One of the first methods of measuring urethral pressure was described by Langworthy and 
his colleagues (1940) in cats. This method involved the retrograde instillation of fluid into the 
urethra until the pressure was sufficient to overcome the sphincter resistance and force fluid into 
the bladder. Bors (1948) applied the same technique to humans, measuring the pressure directly 
on a vertical manometer tube. Fluid-filled pressure balloons have been favoured as a method 
of measuring urethral pressure, but would appear to have the disadvantage of measuring pressure 
over a finite length of urethra, equivalent to the length of the balloon, rather than pressure at 
consecutive points. Barnes (1940), Youssef and Mahfouz (1956), Enhorning (1961) and recent 
British workers, Caldwell et a/. (1968) and Riddle, Hill and Wallace (1969), used balloon 
techniques with satisfactory though divergent results. 

The simplest method of measuring pressure within the urethra is the urethral pressure profile 
technique of Toews (1967) and Brown and Wickham (1969). This technique measures pressures 
at consecutive “points” along the whole length of the urethra, the size of these “points” being 
equivalent to the diameter of the side-holes in the cannula. In the early stages of development 
of this technique, the profiles were roughly recorded and it was not until the introduction of the 
catheter position transducer (Harrison and Constable, 1970) that superimposition of consecutive 
readings in the same patient was possible, together with an accurate measurement of urethral 
length, recording of the maximum pressure rise within the urethra, and localisation of specific 
urethral lesions in relation to the fixed points of the bladder neck and the external meatus. An 
alternative to the catheter-position transducer method of recording is the mechanical withdrawal 
device which has been described elsewhere (Malvern and Edwards, 1972). 

In this paper we set out to examine the urethral pressure profile recordings in normal and in 
pathological conditions, and to analyse the results obtained. 


Patients 


227 consecutive female patients were studied. The patients were investigated in the Incontinence 
Unit of the Institute of Urology, at the Institute of Obstetrics and Gynaecology and in the Depart- 
ment of Urology at the London Hospital. 

The patients were divided into 3 groups. The first group consisted of normal patients, who 
were volunteers about to undergo dilatation and curettage, tubal ligation or infertility investiga- 
tions. They had no symptoms referrable to the lower urinary tract and in none could urinary 
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loss be demonstrated on coughing, either in a dorsal or a standing position when the bladder 
contained 120 ml of saline. 

The second group consisted of patients with detrusor dysfunction. The majority of these com- 
plained of urgency and frequency of micturition, and some were incontinent. All the women 
in this group had abnormal PAPA E some had uninhibited bladders, some atonic 
bladders, some showed apparently normal bladders but uninhibited voiding contractions occurred 
when the bladder was full, and a few had non-contractile bladders. These four abnormal cyto- 
metric patterns have been described elsewhere and in detail by one of us (Edwards, 1973). 

The third group consisted of patients with symptoms of stress incontinence, in whom we were 
able to demonstrate urinary loss coinciding with a cough in the standing or dorsal positions, 
when 120 ml of saline had been instilled into the bladder. Alternatively, stress incontinence was 
demonstrated on micturating cystourethrography. All patients in this group had normal 
cystometrograms. 


Method 


Normal saline at body temperature was infused through a profile cannula (Porges Ltd., Paris) 
at a constant rate of 2 ml per minute. The pressure was measured with a standard physiological 
transducer system, and the profiles recorded on a standard electrical pen-recorder (Smith 
Servoscribe 2 and Servoscribe M), The method of catheter withdrawal used was either that of 
Harrison and Constable. or the mechanical method. The apparatus used is shown diagrammati- 
cally in Figures 1 and 2. 








Fluid ^ 


reservoir „Catheter position 


^ transducer 





Pressure 
,/ transducer Bladder 


ELM 






To x axis 


X-y recorder 


Fig. 1. Apparatus employing tbe Harrison and Constable position transducer method 
of recording catheter withdrawal. A non-pulsatile pump is used for instilling the fluid 
rather than a barrel-syringe asedescribed originally. 
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Definition of Terms 


A diagrammatic representation of the female urethral pressure profile is shown in Figure 3. 
The following were determined: 


(a) the intravesical pressure; 

(b) the maximum urethral pressure, occurring in the mid-urethral zone; 

(c) the exit pressure occurring when the side-holes of the cannula emerged into the outside air; 
(d) the maximal sphincter pressure, or profile amplitude, obtained by subtracting (a) from (5); 
(e) the urethral length, expressed in centimetres. 


Parameters (a) to (d) inclusive were expressed in centimetres of water pressure. 


Single channel recorder 
| „~ Drive spindle 











Perforations on plastic 
strip engage with drive 
sprockets of spindle 


Fig. 2. Apparatus employing the mechanical drive method of catheter withdrawal in which the catheter 
is linked with the spindle driving the chart paper. 
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Fig. 3. Diagrammatic representation of the urethral pressure 
profile. The intravesical pressure = Zem H;O, The maximum 
urethral pressure = Y cm H;O. The sphincter resistance 
which = (Y-Z) cm H20 is recorded at level B. 
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Fig. 4. Urethral pressure profile recorded with two different catheters. To 
show reproducibility of recordings made with different sized cannulae. 
— 5» 10 Ch cannela; o = T Ch cannula. 


Sources of Error 


1. Alterations in Catheter Size 
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Catheters of 3 sizes were used in an experiment to assess the variations in the results obtained. 
The sizes were 8, 10 and 12 Charriére, and no difference was seen between the observations made 


in the same patient with any of the catheter sizes (Fig. 4). 


2. Alterations in the Perfusion Rate 


It was found that the profile amplitude was reduced when the infusion rate was less than 2 ml 
per minute. Above this critical infusion rate, and as high as a flow rate of 20 ml per minute, 
the profile did not appear to alter significantly in its contour or amplitude (Fig. 5). 


3. Rate of Catheter Withdrawal 


Rapid withdrawal of the catheter from the urethra was found to result in low recordings of 
urethral pressure. However, this error was eliminated at withdrawal rates of less than 20 cm/min. 
If the catheter is removed manually rather than mechanically, we would recommend that several 
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Fig. 5. Urethral pressure profile showing variation in amplitude. 


recordings should be carried out slowly to ensure that the readings are consistent. This is parti- 
cularly important before proceeding to investigations which might alter the profile characteristics; 
for example, the application of incontinence-preventing devices (Edwards and Malvern, 1972, 
1973). 


4. The Effect of Anaesthesia 
Profiles were undertaken under 3 sets of varying conditions: 


(a) without any anaesthesia, the catheter being inserted simply by lubrication with standard 
water-soluble jelly; 

(b) with local anaesthesia, where the urethra was filled with a standard antiseptic-anaesthetic 
jelly; 

(c) under light general anaesthesia, without administration of muscle relaxants. 


It was found that there was no significance between the profiles recorded under any of the 3 
different conditions (Table I). 
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5. Patient Position 


Recordings were usually obtained with the patient in the dorsal position with the knees drawn 
up, or if undertaken under general anaesthesia with the patient in the standard lithotomy position. 
They were, however, also carried out with the patient in the erect position, with the feet slightly 
apart and showed the following changes when compared with those in the supine position: 


(a) an increase in the resting bladder pressure; 
(b) an increase in the maximum intra-urethral pressure. 


The subtracted difference between these 2 increased values represented a profile amplitude of 
the same mangitude as that recorded with the patient supine (Fig. 6). 


6. Reproduction of Results 


It was found that the urethral pressure profile was reproducible when repeated time and again 
in the same patient at the same examination. It was also found that there was no significant 
difference between the profile estimations carried out on the same patient at varying time intervals, 
the maximum of which was 6 months. 


Results 


The 227 patients studied were divided into 3 groups as shown in Table II. 


Table I 


Effect of General Anaesthesia on the Profile 
a ee nee ERE" E 


Effect on Amplitude (number of cases) 





Co PREI EIEE ENTRE —— PR —— —————Á — — — Ó— —— 
Increase Decrease No Change 
>5 cm HO >5 em H0 +5 em HO Total 
General 
Sphincter weakness 20 22 20 62 
Detrusor dysfunction 4 18 6 28 
Number studied under both L.A. and G.A. 90 


NENNEN EE aeaaaee 


e e i T i tmt 


Profile Amplitude (cm H;O) 
3 aliae 








f 
Sphincter Weakness Detrusor Dysfunction 
Statistical Analysis 

L.A. mean 38-0 50-9 

S.D, X180 E244 
G.A. mean 35-4 38.8 

S.D. +176 +180 
Standard error of difference 3-197 5-73 

t 0-813 241 

P 201 20-05 
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Fig. 6. Urethral pressure profiles obtained with the patient erect, and supine. There is no significant 
difference between the amplitude in the two cases. That on the left, the erect profile, has been 
drawn at the side of the supine profile on the right for easier comparison. The original tracings 
showed equal pressures at the end-points of the test. 


Amplitude 

The mean profile amplitude was calculated in each of the groups which were subdivided by age 
into decades. The results obtained are shown in Table III. It was found that the normal profile 
amplitude was higher than the profile amplitude in both abnormal groups in all decades of life, 
and with the exception of the first decade, the profile amplitudes of patients with detrusor 
dysfunction was higher than that of patients with sphincter weakness. The difference between the 
profile amplitudes recorded in all 3 groups was statistically significant in all decades, the level of 
significance falling as the age increased (range P «0-001 to P «0-01). The trend was for the profile 
amplitude to fall in all groups as the age increased, and because of this, further analyses were 
undertaken. 


Regression Analysis 

The normal patients and those with sphincter weakness were analysed statistically by the regres- 
sion method, the profile amplitude being correlated with the patients’ ages. In the case of the 
normal patients and the patients with sphincter weakness, a negative linear correlation was seen, 


Table II 
Patients Studied 


Normal 69 
Sphincter weakness 103 
Detrusor dysfunction 55 


Total 227 
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and the statistical significance of these correlations was high (P <0-0005). However, the mean 
age of the group of normal patients was lower than that of the patients with sphincter weakness 
and the statistical significance of this difference was high (P « 0-005). Therefore, patients between 
the ages of 30 and 60 years only were studied further, and in these patients the difference between 
the mean ages of the groups was not statistically significant. However, the significance of the 
linear correlation between amplitude and age was maintained (Figs. 7 and 8). 


Table IHI 
Mean Urethral Profile Amplitude (in cm H20) 





Age-groups (Years) 
As 

















ydus sides as a pum ufe idR P — ANE ss 
Patients 0-10 11-20 21-30 31-40 41-50 51-60 61-70 Ti+ 
Normal 84* p 83 73 51 47 42 54 
Sphincter weakness 38 30 47 52 40 34 24 26 
Detrusor dysfunction 21* 53 70 63 61 36 39 36 
* Only 1 patient in these groups. 
100 REGRESSION ANALYSIS - 1 
: Ves p, «0.0005 
P. < 0.0005 


mean agen 39.21 


mean ages 51.48 


Amplitude (cms. H30) 
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Fig. 7. Regression curves for the profiles of patients with sphincter weakness and 
normal patients. In both cases there is a negative linear correlation between the 
patients’ ages, and the profile amplitude. The shaded portions represent one 
standard deviation above and below the mean. There is a significant difference between 
the mean age of the patients in the 2 groups. 
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Urethral Length 


Analysis showed that in the 3 groups studied there was no significant difference in mean urethral 
length (Table IV). 


Table IV 
Urethral Length 





Mean Length Standard 








Patients Number (em) Deviation 
Normal 28 355 +064 
Sphincter weakness 69 3-47 £09 
Detrusor dysfunction 57 3-71 + 1-05 





REGRESSION ANALYSIS - 2 
a 


100 [ 
1 











p, < 0.0005 
pg «0.01 

Normal mean agen 44.4 
mean ages 49.2 





$ p «0.05 
E 

5 Sx. y, 715 
9 Sphincter Sx. ys 716 
È 

€ 

E 

< 

0 


0 30 60 100 
AGE (vears) 


Fig. 8. A smaller number of patients has been studied to eliminate the difference 
between the mean ages of patients in the 2 groups. The negative linear correlation 
between age and profile amplitude is maintained. 
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Discussion 


The results of this study have shown that the urethral pressure profile is a method of investigation 
which is subject to little in the way of experimental error. The recordings made are consistent 
irrespective of catheter size, infusion rate (subject to limit expressed) patient position and the 
use of local or general anaesthesia. 

The urethral pressure profile amplitude appears to fall as the patient’s age increases. This 
trend is more marked in normal patients than in those with sphincter weakness, and this may be 
because patients with sphincter weakness were diagnosed on an all-or-none basis, and the severity 
of their condition was not taken into account during the present study. On inspecting the regres- 
sion curves, and noting the standard errors obtained, it will be seen that the shaded portions 
represent one standard deviation from the mean, and overlap as the patients’ ages increase. These 
overlapping areas represent the zones where the data points merge and it would be reasonable to 
conclude that, when this happens, the diagnostic importance of the test is obscured. However, 
the estimation may be used as a diagnostic index in defining the presence or absence of sphincter 
weakness subject to the limitations already described. Taking | standard deviation below the 
mean of the normal regression curve, a formula may be calculated as follows: 


Amplitude = 92 — patient's age in years. 
om H20) 


If the observed profile amplitude is less than this calculated value, the diagnosis of sphincter 
weakness may be established, subject to an accuracy of 66%. The accuracy will, of course, be 
much higher in the younger patients. 

With regard to patients with detrusor dysfunction, we have not found that the urethral pressure 
profile estimation has been of any diagnostic importance, and have preferred to rely on the 
demonstration of abnormalities on cystometry. 


Summary 


A simple technique for the urethral pressure profile estimation has been studied and evaluated. 
The estimation would appear to be relatively free of sources of error. 

The diagnostic importance of the test in distinguishing between the normal patient and the 
patient with sphincter weakness has been discussed. 


We should like to thank the consultants at the Shaftsbury Hospital, London Hospital and Chelsea Hospital for 
Women for referring patients to us, and in particular Professor C. J. Dewhurst of the Institute of Obstetrics and 
Gynaecology and Professor J. P. Blandy of the London Hospital. 


One of us (L. E.) carried out this work as part of the requirement for the M.Chir. degree of the University 
of Cambridge. 
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The Role of Some Tryptophan Metabolites in 
Certain Diseases of the Genito-Urinary System' 


NAJIM A. AL-HADITHI 
Urology Department, Medical City, Baghdad University, Iraq 


Tryptophan is one of the essential amino acids and its metabolism and end products have been 
studied intensively. Four possible metabolic pathways in the metabolism of tryptophan are known, 
but of these, the fourth appears to have most relevance to the study of disease of the human 
genito-urinary tract. Boyland (1958) indicated that 3-hydroxy-kynurenine and 3-hydroxy- 
anthranilic acid, which are products from tryptophan via the fourth (kynurenine) pathway, might 
cause malignancy of the bladder in man. Tryptophan is unique among the essential amino acids 
in that it contains an indole nucleus and in the body is converted into other biologically important 
compounds such as nicotinic acid, serotonin, certain pigments and alkaloids. 

The fourth metabolic pathway consists of a series of enzyme catalysed reactions which lead to 
the formation of nicotinic acid (Dalgliesh, 1960)and in this process kynurenine isthe key substance. 
Vitamin B6 is of special importance in this pathway and its deficiency leads to accumulation of 
certain metabolites such as kynurenine, 3-hydroxy-kynurenine, kynurenic acid and xanthurenic 
acid (Dalgliesh, 1956). Thiamine, riboflavin and vitamin C are also required for certain stages 
in this pathway (Dalgliesh, 1956; Henderson, Koski and d'Angeli, 1955; Schlegel ef al., 1969). 
The fourth pathway appears to be the most important in relation to bladder cancer, urinary 
calculus, and urinary infection. Boyland and Watson (1956) induced bladder carcinoma in mice 
by inserting pellets containing 3-hydroxy-anthranilic acid in the bladder. Allen et al. (1957) and 
Bryan, Brown and Price (1964) suggested that pellets of other tryptophan metabolites introduced 
into the bladder produced a significant incidence of bladder carcinoma in mice. Higher urine 
concentration of 3-hydroxy-anthranilic acid and kynurenine have been found in patients with 
cancer of the urinary bladder when compared with urine from normal subjects or those with 
cancer localised to organs other than the bladder (Boyland, 1958). 

The urinary tryptophan metabolite 3-hydroxy-anthranilic acid has been estimated by paper 
chromatography in patients with bladder cancer (Quagliariello er a/., 1961) and by a colorimetric 
method (Tompsett, 1959). All these workers found that patients with cancer of the bladder excrete 
more 3-hydroxy-anthranilic acid than those without tumours. Perissinotto, Benassi and Allegri 
(1964) observed that 17 out of 28 patients with renal tumour secreted a higher level of kynurenine 
alone or with 3-hydroxy-kynurenine and 3-hydroxy-anthranilic acid. Studies by Gholson er al. 
(1959) suggested that serine could be derived from the side chain of tryptophan. Glycine and 
glyoxylic acid in turn may be derived from serine (Weinhouse, 1955). Gershoff and Prien (1960) 
and Faber et al. (1963) reported an increased excretion of oxalate after administration of a trypto- 
phan load to human subjects. This work suggested that tryptophan might be a precursor of 
urinary oxalate. 

In bladder schistosomal infestation the ortho-amino-phenol derivatives were twice the normal 
level while in bladder cancer with schistosomal infestations the level was almost 8 times normal 
(Khalafallah and Abdul-Fadl, 1964). 

This paper deals with the measurement of kynurenine, 3-hydroxy-kynurenine, anthranilic 
acid and xanthurenic acid in the urine of normal people and those suffering from bladder cancer, 
urinary calculus, urinary infection and a number of other diseases of the genito-urinary system. 


1 This work formed part of a Ph.D. thesis accepted by the University of Dundee. 
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Material and Methods 


The amount of xanthurenic acid, anthranilic acid, kynurenine and 3-hydroxy-kynurenine was 
measured in each of two 24-hour collections of urine from 10 normal people, 11 patients with 
urinary bladder malignancy, 1 patient with renal papillary transitional cell carcinoma, 1 with 
renal clear cell carcinoma, 1 with ovarian carcinoma, 1 with prostatic carcinoma, 15 with urinary 
tract infection, 13 with kidney and 1 with bladder stones, 5 with benign prostatic hyperplasia, 3 
with ileal urinary conduits and 2 with retroperitoneal fibrosis. In addition 7 of the control group 
were given a loading dose of 2 g of tryptophan and the excretion of the 4 metabolites again 
measured. 

Using basically the method of Walsh (1965) thin layer chromatography (with cellulose CC 41 
as the thin layer) the 4 metabolites were separated and then identified by their fluorescence and 
colour reaction with Ehrlich’s reagent and diazotised sulphanilic acid. The area of cellulose 
containing each substanee was marked with a needle and the areas scraped off into individual 
test-tubes. For xanthurenic acid and 3-OH-kynurenine 1-5 ml of deionised water was added to 
each test tube and they were allowed to stand for | hour at room temperature. After centrifugation 
1 ml of diazotised sulphanilic acid at 10°C was added to each. The optical density was read on a 
Unicam SP 500 spectrophotometer at 510 my fluorescence wavelength, immediately for xanthur- 
enic acid and after 10 minutes at 450 mp for 3-OH-kynurenine. 

In the case of kynurenine only 1 ml of deionised water was added and the tube was allowed to 
stand for 30 minutes before adding 2 ml of Ehrlich's reagent. After 10 minutes the solution was 
centrifuged and the optical density of the supernatant read at 450 mp fluorescence wavelength. 
Anthranilic acid was treated in the same way except that the eluate was incubated at 37°C for 
30 minutes with sufficient urease to remove the urea before centrifuging and adding Ehrlich's 
reagent and that the wavelength was 470 my. 

A linear relationship obtains between standard solutions of the pure substances and their 
optical density and quantities present in the experimental material can be read from suitably 
prepared graphs. 

As 0-1 ml of urine was used for each estimation the total metabolite mg per kg body weight is 
readily calculated from the following: 


Metabolite in mg/kg body weight = s- 


Where 
a = metabolite in micrograms/0-1 ml urine 
b = 24-hour volume of urine in ml 
w = body weight in kg. 


Results 


In Table I the effect of the loading dose of 2 g of tryptophan on the output in the urine of 4 
metabolites is recorded. The output varies from 279% to 6:05% a marked increase compared 
with the unloaded output. The detailed results have already been presented (Al-Hadithi, 1971) 
and these are summarised in Table I —mean excretion in mg/kg/24 hours for each of the metabol- 
ites and the mean total excretion of the 4. 


Discussion 


Over the past 15 years many workers have reported the mean excretion of kynurenine, 3-hydroxy- 
kynurenine, anthranilic acid and xanthurenic acid in normal subjects with considerable variation 
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Table I 


Percentage of Urinary Excretion by the Normal Subjects 
after 2 g Loading Dose of Tryptophan 


Total Kyn. 3-OH-Kyn. Anth. Acid Xanth. Acid 

Patient No. 76 A y^ vA % 

1 5:57 2-46 0-93 1:25 0:93 

2 2779 112 147 017 0:333 

3 6:05 2:66 14 1-09 2 

4 3-82 1-65 112 0-66 0:39 

5 37 1-08 0-46 0-91 1-31 

6 3:21 11 0-49 1-4 0:22 

7 4:34 1-18 1-08 1:36 0-72 
maranan 


Table 1I 


Mean Excretion in mg/kg of each of the 4 Metabolites and Mean Total Excretion 
in each of the Clinical Groups. Figures in Brackets indicate Number in each Group. 


BENE aaa 
Metabolite 





Mean Total 
Kyn. Mean 3-OH-Kyn. Anth. Acid Xanth. Acid Excretion of 
Excretion Mean Excre- Mean Excre- Mean Excre- 4 Metabolites 


Clinical Group mg/kg tion mg/kg tion mg/kg tion mg/kg mg/kg/24 hours 
Control (10) 0-09 0-097 0-10 0-066 0:353 
Genito-urinary malignancy (15) 0-533 0-198 0:369 (068 1-168 
Urinary tract infection (15) 0:133 0-039 0-132 024 0-328 
Calculus (14) 0-159 0-073 0-143 023 0-398 
Prostatic hyperplasia (3) 0-283 0-054 0:117 6-028 0-482 
Ileal conduit (3) 0-193 010 0:177 0-019 0-509 
Retroperitoneal fibrosis (2) 0-842 0-125 0:22 0-048 1:235 


in their results. If, however, weight is taken into account and the output expressed in mg per 
kg body weight, the total excretion of the 4 metabolites in the control series has the narrow range 
of 0-168 to 0-44 mg per kg body weight. The exception was a patient on the contraceptive pill 
and oestrogen is known to raise the excretion rate (Rose, 1966a and P) Neither age nor sex 
appeared to influence the output in our series. This confirmed the earlier finding of Spacek (1955). 

In the group of 7 patients given a loading dose of 2 g D.L. tryptophan 2:79 % to 6:05 % of the 
dose was excreted in the form of the 4 metabolites being studied (Table I). This corresponds closely 
to the finding of Brown and Price (1956) where the range was 1:7 7; to 6:67, with the same loading 
dose and to those of Boyland and Williams (1956) who used 10 g. D.L. tryptophan as their loading 
dose and recovered about 5° in the form of the 4 metabolites. 

Variation in the output of the 4 metabolites was relatively small in the control group, in infec- 
tion, in calculus disease and ín those with ileal conduits. The latter were the most consistent 
excretors and we have found no reference in the literature to excretion of tryptophan metabolites 
in human ileal conduits. In malignancy and prostatic hyperplasia there was a greater variation 
in output. Five of the 11 patients with bladder carcinoma excreted 20:5 to 120-2 mg kynurenine 
in 24 hours and 4 of them excreted 17.7 to 132-1 mg anthranilic acid daily. All the patients 
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excreted only a small amount of xanthurenic acid. Boyland and Williams (1956) studied 10 
patients with bladder cancer and found increased excretion of kynurenine (average 68-4 mg 
per 24 hours) anthranilic acid (average 88-92 mg per 24 hours) and 3-hydroxy-kynurenine (average 
13-0 mg per 24 hours). Quagliariello (1961) also found that 8 out of 47 patients with bladder 
neoplasm excreted a large quantity of kynurenine. In our series the increased excretion of 
tryptophan metabolites is not peculiar to renal and vesical neoplasm and prostatic hyperplasia. 
We found increases of varying degree in patients with urinary infection and urinary calculi. In 
the calculus group 6 out of 14 patients excreted abnormal amounts of kynurenine, 1 of these had 
oxalate and another struvite (magnesium ammonium phosphate) as the principle constituent in 
the stone. This raises the question of the relation of tryptophan break down to oxalate excretion. 
Gershoff and Prien (1960) and Faber er al. (1963) all reported increased excretion of oxalate 
after giving a tryptophan load to human subjects. 

Having considered the control and experimental groups one or two problems remain in relation 
to interpretation of the results. When the mean excretion in mg per kg body weight of the 4 
metabolites was examined, this showed an increase in some cases of cancer, calculus, and infection 
but this increase was not consistent for any one metabolite. At first this is puzzling but attention 
has been drawn to the multiplicity of pathways in tryptophan metabolism. Because of this 
multiplicity there may well be pathway switching in the course of 24 hours and from day to day. 
In no condition studied has there been a constantly increased excretion of any of the 4 metabolites 
examined. This might suggest that: 


(a) Variation in tryptophan metabolite excretion is not a reliable diagnostic guide and 
(5) that tryptophan metabolites are not the most helpful to study. 


This present work confirms that of others in showing a definite increase in tryptophan metabol- 
ites excretion in transitional cell neoplasm of the bladder and elsewhere, and that increased 
excretion occurs sporadically in calculus disease, prostatic hyperplasia, urinary tract infection 
and possibly retroperitoneal fibrosis. . 

As yel therefore tryptophan metabolite excretion is not a reliable diagnostic guide but study 
of this excretion is proving helpful in bladder neoplasm. Our work indicates that more selection 
in calculi and urinary tract infection and probably also in bladder neoplasm, might lead to 
further valuable information. 


Summary 


Thin-layer chromatography (qualitative and quantitative) was used to examine the excretion of 
4 tryptophan metabolites, kynurenine and 3-hydroxy-kynurenine, anthranilic acid and xanthurenic 
acid. 

The control group showed a small range of variation from day to day and from person to 
person, except for one who was on the contraceptive pill. She showed a marked increase in the 
amount of the metabolites excreted. 

The excretion was increased in a proportion of the kidney and bladder neoplasm patients. In 
the calculus cases, 2 showed a marked rise, while of the patients with prostatic hyperplasia | 
had a very high excretion as did 1 of the cases of retroperitoneal fibrosis. 

High excretion can occur in a variety of conditions but as yet is no aid to diagnosis. 


Very many people have helped me in many ways and I thank them all collectively. 1 would, however, mention 
Mr J. Grieve, Department of Urology, Ninewells and Associated Hospitals, for acting as my supervisor and mentor. 
Professor Sir Donald Douglas for facilities in the University Department of Surgery, the Eastern Regional Hospital 
Board for accommodation and facilities in the Clinical Investigation Unit, Maryfield Hospital, the clinical and 
technical staff of the latter unit and Dr Peter Mitchell and the staff of Clinical Chemistry, Maryfield Hospital for 
the loan and use of equipment, and Dr J. P. Mellon and his staff for introducing me to practical thin layer chromato- 
graphy. 
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Short Case Reports 


Pneumoscrotum Complicating Pneumothorax 


and Surgical Emphysema 


A man of 60 with a proved bronchial carcinoma 
developed a right-sided pneumothorax on 16th April 
1973. This was treated with an indwelling Argyll 
catheter placed in the second intercostal space in the 
mid-clavicular line and connected to an underwater- 
seal drain. Two days later marked surgical emphy- 
sema was detected over the chest wall and extending 





Scrotum distended with air. 


to the abdomen. The tube came out and treatment 
was continued with a Malecot catheter in the right 
axilla. Six hours after this he complained of swelling 
and discomfort in the scrotum. The entire scrotum 
was found to be distended to 12-5 cm diameter. It 
was not tender and it transilluminated readily. Aspira- 
tion of the air was easily performed through a small 
needle, and the scrotal sac returned to normal. It 
subsequently refilled, but as it caused no discomfort 
aspiration was not repeated. The patient's general 
condition rapidly deteriorated and he died on 10th 
May 1973. 


Gaseous distension of the scrotum is not 
common. The majority of cases are associated 
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with pneumoperitoneum and in them the air 
is within the tunica vaginalis, presumably 
reaching it through a patent processus 
vaginalis. In a minority of cases (including the 
case presented in this paper) the air is not in 
the tunica vaginalis. Nelson and Laidig (1962) 
described “emphysema” of the scrotum 
following drainage of the chest and Keyes 
(1912) reported **pneumoscrotum" following 
nephrostomy. “Emphysema” is probably a 
misleading term because air in the scrotum 
may not give rise to crepitation (Bush and 
Nixon, 1969). It is suggested that the air in 
these cases passes along the inguinal canal 
in the space between the deep subcutaneous 
fascia and the spermatic fascia. 


I would like to thank Dr B. S. Mantell for his help in 
the preparation of this case report and Dr W. F. 
Wheeler for taking the photograph. 


G. J. ARCHER, 
London Chest Hospital 
(now at Leeds General Infirmary). 


References 


BusH, G., and Nixon, R. K. (1969). Scrotal inflation: 
a new cause for subcutaneous mediastinal and 
retroperitoneal emphysema. Henry Ford Hospital 
Medical Journal, 17, 225-226. 

NELSON, J. N. and Laipic, C. E. (1962). Emphysema: 
a cause of scrotal enlargement. Journal of Urology, 
87, 580-581. 

Keyes, E. L. (1912). Two cases of pneumoscrotum 
following nephrotomy. American Journal of 
Urology, 8, 68-71. 


British Journal of Urology (1974), 46, 344 


Broncho-Pleuro-Colonic Fistula Secondary to 


Pyonephrosis 


Case Report. A woman aged 75 years gave a 2-month 
history of change of bowel habit, night sweats and 
loss of weight. On examination there were signs of a 
left pleural effusion. The sputum was black, viscid 


and foul-smelling. Haemoglobin 10 g/100 ml, 
W.B.C. 10,700 (78°, neutrophilia). Mid-stream 
urine: 80 W.B.C./H.P.F.; culture sterile. X-ray of 


chest revealed collapse of the left lower lobe and an 
associated fluid level. Barium enema showed no 
abnormality of the descending colon but was inter- 
rupted by the patient's coughing up barium. Sub- 
sequent screening showed that the splenic flexure 
communicated with the left lower bronchus through 
an abscess cavity. X-rays of renal tract and I.V.P 
showed a large staghorn calculus in a functionless 
left kidney (Figs. 1 and 2). 

It was decided to operate with the limited objective 
of closing the bowel fistula and draining the abscess 
Laparotomy revealed a large left subphrenic abscess 
containing faeculent pus. It communicated through 
the diaphragm with the left lower bronchus. The 
splenic flexure of the colon (into which the fistula 
opened) and the spleen were resected. The patient 
died 3 weeks later. Postmortem examination showed 
that the bowel anastomosis was sound. There was 
bilateral faecal pneumonia. A left calculous pyo- 
nephrosis communicated with the subphrenic abscess 
The pelviureteric junction was completely stenosed 
The piece of colonresected had been shown to be normal 
apart from the fistula in it, 


Only 5 previous cases of broncho-pleuro- 
colonic fistula have been reported and in 
none of them was pyonephrosis the cause. 


We are indebted to Dr D. J. Woodgate and Mr H. G 
Naylor, under whose care the patient was admitted, 
for their help in presenting this case. 


T. H. Baker, 

Orsett Hospital, Essex 
P. M. Art, 

Basildon Hospital, Essex 
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Fig. 1. Barium enema showing a communication 
between the splenic flexure and the left lower lobe 
bronchus via an abscess cavity. The stag-horn 
calculus is also seen 

Fig. 2. Further film to show the fistula. The devi- 
ation of the trachea was caused by a large retro- 
sternal goitre. 
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Appendiculo-Vesical Fistula with Stone in the 


Appendix 


A youth aged 15 years was admitted to hospital in 
February 1971 complaining of episodes lasting for 
7 to 10 days of haematuria and pyuria for the past 
14 years. Six months previously he had developed 
pain in the right iliac fossa and had been very seriously 
ill for about 2 weeks, but had not sought medical 
advice. 

On physical examination he looked ill and pale. 
There was vague tenderness in the right iliac fossa. 
Rectal examination was negative. Haemoglobin 
60%. Total white cell count 11:88 per cu.mm. 
E.S.R. 24 mm in the first hour Westergen. The urine 
was alkaline with marked albuminuria and contained 
pus and red cells. 

Intravenous pyelography (Figs. 1 and 2) showed an 
irregular opacity in the line of the lower third of the 
right ureter, but the upper urinary tract looked normal 
on both sides. At cystoscopy the bladder wall was not 
well visualised because of haematuria. A catheter 
passed up the right ureter without detecting obstruc- 
tion. The retrograde pyelogram was normal. 

Laparotomy showed the appendix to be adherent 
to the right side of the bladder. The bladder was 
opened and a 1 cm diameter deficiency was felt in 
the bladder wall covered by the appendix on the 
outside. The appendix was removed and the hole in 
the bladder wall closed. 

Histological examination of the appendix showed 
chronic inflammatory changes. No communication 
between the bladder and the appendicular lumen was 
demonstrated. There was a brown spikey stone about 
1 em in diameter in the lumen of the appendix. 
Analysis showed it to be composed of calcium, 
magnesium, phosphate and oxalate. 


Comment 


The majority of appendix stones are laminated 
in appearance and show a variable degree of 
mobility on X-ray (Felson and Bernhard, 
1947). The appearance and the presence of 
oxalate in the calculus would strongly suggest 
it was a primary urinary calculus which had 
passed into the appendix following the 
development of a fistula. The fistula was 
presumably the result of an attack of acute 
appendicitis and had healed over before the 
exploration. 


u^ 





I wish to thank Dr S. Shah Jehan, Department of 
Biochemistry, Jinnah Postgraduate Medical Centre, 
Karachi, for analysing the stone. 


FARAKH AHMAD KHAN, 
Urology Unit, 

Mayo Hospital, 
Lahore, 

West Pakistan. 


Reference 
FrrisoN, B. and BERNHARD, C. M. (1947). The 


roentgenologic diagnosis of appendiceal calculi. 
Radiology, 49, 178-191. 
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Knots in the Bladder 


Patient 1 


A 40-year-old man presented with acute retention 
due to a urethral stricture which was dilated with a 
filiform guide and followers. Difficulty was experi- 
enced in withdrawing the filiform guide from the 
urethra. When it was eventually withdrawn by firm 
traction the filiform guide was found to have knotted 
on itself. 


Patient 2 

A 20-year-old man inserted a 90 cm long electric 
flex down his urethra. Neither he nor his medical 
practitioner could extract this. X-ray showed that the 
flex had knotted in the bladder and cystotomy was 
necessary to remove it (Fig. 1). 


Patient 3 


A 60-year-old man presented with acute retention of 
urine due to prostatic enlargement. A catheter would 
not pass so a polythene tube was inserted into the 
bladder suprapubically, using a trocar and cannula 
Preoperatively the tubing could not be extracted. 
At transvesical prostatectomy the tubing was found 
to have knotted on itself (Fig. 2). 


These 3 cases illustrate that any flexible tube 
if passed too far into the bladder can knot on 
itself. 


IRVING Lissoos, 

Department of Urology, 

General Hospital, Johannesburg 

and University of the Witwatersrand. 





Fig. 1 


Fig. 2 
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Paratesticular Liposarcoma 


An obese man of 74 was admitted with acute retention 
due to an enlarged prostate. In addition, examination 
showed a large smooth, solid mass occupying both 
sides of the scrotum and displacing the left testicle 
forwards and upwards; the right testicle could not be 
distinguished. A scrotal swelling had been present 
for 10 years but no recent growth had been noted. 

Following cystoscopy and transurethral resection 
of a malignant prostate, removal of the scrotal tumour 
and bilateral orchiectomy were undertaken. There 
was no difficulty when separating scrotal skin from 
the mass, and each cord was ligated at the external 
ring. 

The specimen weighed 1,515 g and on section 
showed the typical appearance of a lipoma (A—Fig. 1). 
One aspect (C), however, was more solid and the 
histological appearance here was of liposarcoma (Fig. 
2). In the intervening area B there could be traced the 
increasing cellular change from benign lipoma to 
sarcoma. 


Malignant change of this nature has been ob- 
served in lipomata elsewhere though it is un- 
usual. Liposarcomata arising from the cord 
seem very rare in recorded literature. 


I am grateful to Mr T. J. Davenport for permission 
to report this case, and to Dr C. F. Ross for his help 
and for preparing the photomicrographs 


D. G. DIMACOPOULOS, 
38 Didotou Street, 
Athens (114), 

Greece. 
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Fig. 2. Photo micrograph ( « 110) of portion C showing 
anaplastic liposarcoma. (H & E.) 
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Dermoid Cyst of Scrotal 
Raphe containing Calculi 


A male aged 20 complained of a swelling in the pos- 
terior part of the scrotum since birth. For the past 
11 years there had been intermittent discharge from 
a sinus over the swelling. Micturition was normal and 


did not affect the discharge. Bhere was no history of 


trauma. The swelling was deep to the scrotal raphe 
and measured 5 x 7:5 cm. It was not adherent to the 
deeper structures nor to the overlying skin except at 
the orifice of the sinus. In the swelling multiple stones 
could be felt. A sinogram and urethrogram defined 
the limits of the lesion and revealed the stones as 
filling defects (Fig. 1). Plain X-ray was negative and 
urethrogram was normal. Treatment was by complete 
excision of the canal and sinus with the contained 
calculi (Fig. 2). Histology shewed the lining of the 
canal to be stratified squamous epithelium. 


Cysts of the genito-perineal raphe are rare. 
We were unable to find any report of a case 
in which the cyst contained calculi. There 
may or may not be a sinus opening. These 
cysts result either from cell rests formed 
during invagination and closure of the genital 
folds, or they represent outgrowths of epithe- 


lium split off from the raphe after closure of 


the genital folds. Most of them are lined by 
stratified squamous epithelium. More rarely 
the lining is formed of cuboidal or columnar 
cells. 


S. K. GUPTA, S. GUPTA and s 
Varanasi, India 
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Fig. 1. Sinogram showing pear-shaped swelling and canal 
with multiple filling defects, together with normal 
urethrogram. 
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Fig. 2. The cyst and canal after being excised and laid 
open showing multiple calculi, 


ANNOUNCEMENT 


CIDA (COMITE INTERNACIONAL DE ANDROLOGIA) 


CIDA is an international non-profit organisation formed in 1970 by the Fundacion Puigvert 
(Barcelona, Spain) and Professor R. Mancini (Buenos Aires, Argentina) as a forum for scientists 
and clinicians who have an established interest in encouraging the study of the function of the 
male reproductive tract (Andrology). The aim of the committee is to encourage basic and clinical 
research in the field and in particular to stimulate the interest of young people to become involved 
in the area of andrology in its broadest sense. 

Individuals interested in obtaining further information are encouraged to write to the following 
regional representative of CIDA: 


Dr J. A. VAN ZYL (South Africa) 
Infertility Unit, Department of Gynaecology & Obstetrics, Tugerberg Hospital, Tiervlei, 
Cape Town, South Africa. 

Dr D. M. DE KRETSER (Australia & S.E. Asia) 
Department of Medicine, Monash University, Prince Henry's Hospital, St Kilda Road, 
Melbourne, Australia. 3004. 

Dr J. M. Pomeror (Europe) 
Institute de Urologia, Hospital de la Santa Cruz y San Pablo, Cartagena, 340-350, Apartado 
24005, Barcelona-13 Spain. 

Dr R. Evtasson (Europe) 
Department of Physiology, Karolinska Institutet, 104 01 Stockholm, Sweden. 

Dr O. Vicar (South America) 
Centro de Investigaciones en Reproduccion, Facultad de Medicina, Paraguay, 2155 
10° Piso, Buenos Aires, Argentina. 

Dr E. SrEINBERGER (USA & Canada) 
University of Texas, Medical School at Houston, Texas Medical Centre, 6400 West Cullen 
Street, Houston, Texas, 77025, USA. 


OMISSION 


The paper on “The Single Ectopic Ureter" in the February issue (pages 3-10) contained two 
illustrations (Figures 4 and 5) from a previous monograph and recent paper (Les Implantations 
ectopiques de l'uretére—Acta Urologica Belgica, 1972, 40, 193-504 and "Ectopie urétérale 
bilatérale simple", Journal d'Urologie et de Néphrologie 1973, 865-872), by Dr. C. C. Schulman 
without acknowledgement. We have apologised to Dr. Schulman and his publishers for the 
omission. 
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Book Review 


Renal Histopathology. By Rogert MEADows. Ist Edition. Pp. xii+363 with 589 illustrations, 
London: Oxford University Press (Oxford Medical Publications). 1973. £14-00. 


-In the last decade renal biopsy has compelled many pathologists and clinicians to learn the rudiments of renal 
pathology from scratch. They have leaned heavily on Brewer's brief but well illustrated text on Renal Biopsy and 
Heptinstall's more discursive account of Renal Pathology, virtually a textbook of nephrology written by a patholo- 
gist. I have no doubt that these books will now be joined by Dr Meadows’s which is somewhere between its two 
predecessors in scope. Like them it is the work of one man with an extensive experience of renal biopsy interpreta- 
tion on a very active renal unit and tireless patience in obtaining photomicrographs. In his introduction Dr Meadows 
makes a spirited defence of light microscopy as the main diagnostic aid of the present and the foreseeable future 
and he shows with a wealth of illustrative material that it is possible to demonstrate most of the important pathology 
of the kidney by black and white pictures of H. & E. and P.A.S. sections. M y regret at the paucity of colour plates 
was balanced by a realisation that with many more the price would have been prohibitive. However I do feel that 
more use could have been made of retouched electron micrographs, which Dr Meadows employs so effectively in 
the section on normal anatomy, and of fluorescence micrographs. 

Considering the wealth of illustration and the high quality paper which this demands the book is inexpensive at 
£14-00. It is not written primarily for the urologist and does not even award a chapter to obstructive uropathy. 
Nonetheless any urologist whose interest extends above the renal pelvis or encompasses renal transplantation will 
find much of interest and, if he doesn’t invest £14-00 of his private income, should at least recommend the book to 
his postgraduate library. I have only one adverse criticism. There is a rather long gap between the end of the 
literary review in most chapters (1970) and the publication date. This has made inevitable the omission of some 
important work on clinico-pathological correlations, the renal vasculature and the role of complement. Some 
controversies of the 1960’s such as the relationship of streptococcal infection to crescent nephritis are reproduced 
as if still in progress. Nonetheless a surprisingly modern classification of nephritis emerges which does not differ 
in many important respects from Stewart Cameron's account in the latest edition of Black's Renal Disease. The 
great value of Dr Meadows's book to the clinician is as a corrective to our natural tendency to limit our attention 
to the glomerulus. The first half of his book is largely devoted to a systematic account of the information that 
can be obtained by a study of the tubules, interstitium and vasculature, and of processes like ageing which are 
superimposed on renal disease. The clinician who reads it will give a more cautious, as well as a better informed, 
interpretation of his own renal biopsies. 

D. N.S. K. 


Books Received 


Urology: A View Through The Retrospectroscope. By Dr Jonn R. HERMAN. Pp. 196 with illus- 
trations. Harper and Row. 1973. $7.95, 


Management of Incontinence in the Home. P. Dobson. The Disabled Living Foundation, 
London, 1974 £1-20. 
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CURRENT UROLOGICAL LITERATURE: SELECT BIBLIOGRAPHY’ 


The list of Current Urological Literature is now arranged to correspond to the order in which papers are 
published in the Journal, i.e. in anatomical order beginning with papers on the kidney. 


A general section is included at the end. 


KIDNEY 
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1 Titles in this list have been taken from those listed in Current Contents: Clinical Practice published by Institute 


for Scientific Information, Philadelphia. 


xvi 


handling of calcium, magnesium and phosphate in 
normocalcaemic renal stone formers and in hyper- 
parathyroidism. (F. S. Jørgensen et al.) Acta Med. 
Scand. 1973, 194, 327. 

The effect of bendroflumethiazide on total ultra- 
filtrable and ionized calcium in serum in normo- 
calcaemic renal stone formers and in hyperpara- 
thyroidism. (F. S. Jørgensen et al.) Acta. Med. 
Scand, 1973, 194, 323. 

Untersuchungen zum Verhalten von Enzymen im 
Serum und Urin bei Nephrolithiasis. Lactatdehydro- 
genase, Leucinaminopeptidase Malatdehydrogenase 
und «-Amulase (Study on urinary and serum enzymes 
in nephrolithiasis LDH, LAP, MDH and «-amylase). 
(P. Schwille er al.) Urol. Int. 1973, 28, 405, 

Renal and pyelic lithiasis after renal trauma. 
(G. Pator.) J. Urol. Nephrol. 1973, 79, 499, 

Comparative study of coral- shaped renal lithiasis 
in adults and in children. Report of 79 operated cases. 
(J. Cukier et al.) J. Urol. Nephrol. 1973, 79, 547. 

The effects of thyroid hormone on vitamin D- 
induced nephrocalcinosis (Plates X and XI), (R. J. 
Newman.) J. Path. 1973, 111, 13. 

Intraoperative radiography in conservative surgery 
Ra renal calculi. (A. D. Beck.) J. Urol. 1973, 110, 

4. 


Circulatory Disorders. intrarenal arteriovenous 
fistula: documented increase in size during an eight- 
year interval in one case and surgical treatment with 
renal salvage in another. (A. J. Kostiner and L. L. 
Burnett.) Radiology, 1973, 109, 531. 

Post nephrectomy arteriovenous fistula. (W. 
DeWolf.) Minn. Med. 1973, 56, 680. 

A new case of arterio-venous fistula of the renal 
pedicle after nephrectomy. (L. B. Gibod et ai.) 
J. Urol. Nehprol. 1973, 79, 514. 

Renal artery stenosis and azotemia, (J. J. 
Kaufman.) Surg. Gynec. Obstet. 1973, 137, 949. 

Acute non-traumatic obstructions of the renal 
artery. (M. Lacombe.) Nouv. Presse Med. 1973, 
2, 2939. 

Successful treatment of unilateral renal vein 
thrombosis with heparin following venous catheteriza- 
tion and insertion of a polyethylene catheter. (R. B. 
Shearin er al) Nephron, 1973, 12, 74. 

Renal artery stenosis in childhood neurofibroma- 
tosis. (D. L. Tilford and R, C. Keisch.) Amer, J. 
Dis. Child. 1973, 126, 665. 

Coexistent internal carotid and renal aneurysms. 
(W. Q. Wu.) Surg. Neurol. 1973, 1, 351. 

Cavernous hemangioma of the kidney: an angio- 
graphic-pathologic correlation. (E. Cubillo et al) 
J. Canad. Ass. Radiol. 1973, 24, 254. 

Thrombosis of the vena cava and renal veins 
associated with cystic pyelitis. (J. Dormieux et al.) 
J. Urol. Nephrol. 1973, 79, 475. 

Anuria with stone obstruction and spontaneous 
rupture of the pelvis. Interest of the intravenous 
pyelography, (J. Aubert.) Acta Urol. Belg. 1973, 

1, 396. 


On the pathogenesis of arterial hypertension with a 
shriveled kidney as a result of pyelonephritis. (Yu. 
Pytel etal.) Sovet. Med. 1973, no. 10, Oct., 46 

Diagnosis of hypertension due to occlusion of a 
supplemental renal artery; its localization, treatment 
by removal from the body microsurgical repair and 
reimplantation: a case report. (S. E. Bergentz et al.) 
Ann. Surg. 1973, 178, 643. 

Relation between pressure and sodium excretion in 


BRITISH JOURNAL OF UROLOGY 


perfused kidneys from rabbits with experimental 
hypertension. (J. M. A, Thompson and C. J. 
Dickinson.) Lancet, 1973, 2, 1362. 

Hypertension and secondary hyperaldosteronism 
associated with a renin-secreting renal juxtaglomeru- 
lar-cell tumour. (J. J. Brown et al.) Lancet, 1973, 
2, 1228. 

Comparison of the activity of various enzymes in 
the ureteral urine, in renal arterial and venous blood 
in 41 patients with hypertension and abnormal renal 
artery. (M. Sternberg er al.) J. Urol. Nephrol. 1973, 
79, 748. 

Rena! hypertension. (E. F. Poutasse.) Med. Coll. 
Virginia Quart. 1973, 9, 254. 

Renal hypertension. (C. A. Pierach.) Minn. Med. 
1973, 56, 967. 

d Renovascular hypertension. Brit. Med. J. 1973, 

Surgical indications of renovascular hypertension. 
(T. Wada.) Japan. Circ. J. 1973, 37, 1049. 

Urography with urea wash-out in renovascular 
hypertension-—a comparison with split renal function 
tests and predictive value, (A. Fournier et al.) Acta 
Radiol. [Diagn] (Stockholm), 1973, 14, 315. 

Renovascular hypertension: renin measurements to 
indicate hypersecretion and contralateral suppression. 
Estimate renal plasma flow and score for surgical 
curability. (E. D. Vaughan et al.) Amer. J. Med. 
1973, 85, 402. 

Controlling atherosclerotic renovascular hyper- 
tension. (R. W. Gifford et al) Geriatrics, 1973, 
28, 124. 

Differential renal venous renin activity in diagnosis 
of renovascular hypertension. (R.A. Hussain ef al.) 
Amer. J. Cardiol. 1973, 32, 707. 

Antihypertensive action of propanolol. Specific 
antirenin responses in high and normal renin forms of 
essential, renal, renovascular and malignant hyper- 
tension. (F. R. Buhler et al) Amer. J. Cardiol. 
1973, 32, 511. 

Renovascular hypertension. Mechanisms, natural 
history and treatment. (J. C. Hunt and C. G. Strong.) 
Amer. J. Cardiol. 1973, 32, 562. 

Perinephric masses——a cause of renovascular hyper- 
tension. (T. A. Sos er al) Clin. Radiol. 1973, 24, 
464, 

Renovascular hypertension: incidence, diagnosis, 
mechanism and treatment. (J. P. Capelli et al.) 
J. Chronic Dis. 1973, 26, 503. 

The fate of the remaining kidney in 73 patients 
subjected to nephrectomy for renovascular hyper- 
tension. (E. Vlahakis.) Aust. New Zeal. J. Surg. 
1973, 43, 114. 

Renovascular hypertension in the pediatric patient. 
(W. J. Fry et al.) Arch. Surg. 1973, 107, 692. 

Renal lithiasis with hypophosphoremia. (J. 
Thomas et al.) J. Urol. Nephrol. 1973, 79, 633. 


Cystic Diseases. Renal cystic disease. (R. C. 
Morris.) Calif. Med. 1973, 119, 36. 

Control of renal cyst puncture by transverse ultra- 
sonic B scanning. (B. D. Doust and N. F. Maklad.) 
Radiology, 1973, 109, 679. 

Evaluation of triple contrast cyst aspiration in 
management of renal masses. (M. M. Ross et al.) 
J. Urol. 1973, 110, 490. 

Two cases of polycystic kidney discovered in child- 
hood. (B. Comte et al.) J. Radiol, 1973, 84, 715. 

Solitary multilocular cyst of the kidney. (K. 
Aterman et al.) J. Pediat. Surg. 1973, 8, 505. 


CURRENT UROLOGICAL LITERATURE: SELECT BIBLIOGRAPHY xvii 


Neoplasms.  LDH-Bestimmungen im Urin bei 
Drosselung der arteriellen Nierendurchblutung. (M. 
Rist et al.) Urol. Int. 1973, 28, 194. 

Treatment of bilateral hypernephromas by nephrec- 
tomy, excision of tumour and autotransplantation. 
(R. Y. Calne.) Lancet, 1973, 2, 1164. 

Renal angiomyolipoma, a report of two cases with 
angiographic studies and a note on associated hyper- 
tension. (P. Gojaseni et al.) J. Med. Ass. Thailand, 
1973, 56, 609. 

Methode und differential Diagnose der Früher- 
fassung — raumfordernder Prozesse der Niere, 
{Methods and differential-diagnosis of early detection 
of tumors of the kidney.) (K. Fochem et al.) Radiol. 
Clin. (Basel), 1974, 43, 89. 

Experimental aspects of renal tumors. (H. 
Grabstald.) J. Surg. Oncol. 1973, S, 509. 

Angioscanning in diagnosis of renal tumours, 
(N. A. Lopatkin.) Sover. Med. 1973, no. 11, 67. 

Cancer of the kidney-—natural history and staging. 
(J. M. Holland.) Cancer, 1973, 32, 1030. 

Cancer of the kidney-—etiology, epidemiology and 
PAID: (J. L. Bennington.) Cancer, 1973, 32, 
1017. 


Hormone-induced and spontaneous regression of 
metastatic renal cancer. (H. J. G. Bloom.) Cancer, 
1973, 32, 1066. 

Chemotherapy of adenocarcinoma of the kidney. 
(R. W. Talley.) Cancer, 1973, 32, 1062. 

Carcinoma of the kidney. (B. van der Werf- 
Messing.) Cancer, 1973, 32, 1056. 

Arteriography in the diagnosis and staging of 
hypernephromas: (E. K. Lang.) Cancer, 1973, 32, 
] 


Stimulation of growth of metastases by local X- 
irradiation in kidney and liver. (H. A. S. van den 
Brenk and H. Kelly.) Brit. J. Cancer, 1973, 28, 349. 

A case of renal hamartoma. (J. P. Wimlus ey al.) 
Acta Urol. Belg, 1973, 41, 432. 

Angiomyolipoma (hamartoma) of the kidney--an 
angiographic review. (J. A. Becker ef al) Acta 
Radiol. 1973, 14, 561. 

Leitthema: urologische Tumorchirurgie Nieren- 
tumoren. (E. Schmiedt.) Chirurg. 1973, 44, 485. 

Visceral Kaposi’s sarcoma in a kidney recipient. 
(S. Haim et al.) Harefuah, 1973, 85, 214. 

Retroperitoneal myoblastic sarcoma with renal 
invasion and secondary intestinal metastases. (C. 
Chatelain et al.) J. Urol. Nephrol. 1973, 79, 387. 

Liposarcoma of the kidney. (W. M. Lien.) Post- 
grad. Med. J. 1973, 49, 660. 

Radical thoracoabdominal nephrectomy for renal 
cell carcinoma. (R. G. Middleton and J, A. Presto.) 
J. Urol. 1973, 110, 36. 

Wunderlich's disease as first sign of spontaneous 
rupture of carcinoma of the kidney. (R. Parietta 
etal.) J. Urol. Nephrol. 1973, 79, 504. 

Acute obstruction of tricuspid valve by Wilms’ 
tumor. (J. R. Utley et al) J. Thorac. Cardiovasc. 
Surg. 1973, 66, 626. 

Spátmetastase eines Wilm-Tumors in den contra- 
lateralen Pararenalraum. (Wemmer et al.) Z. Kinder 
Chir. 1973, 13, 220. 

Arteriography of Wilms tumor. (H. Hidai et al.) 
J. Urol. 1973, 110, 347. 

Treatment of Wilms tumour. (R. S. Illingworth.) 
Lancet, 1973, 2, 447. 

Klinische Probleme bei Wilms-Tumoren im Kinde- 
saller. (J. Koutecky.) Ther. Gegenw. 1973, 112, 1657. 

Unsuspected lymphosarcoma of kidneys diagnosed 


as bilateral Wilms tumor. (N. Jaffe and M. Tefft.) 
J. Urol. 1973, 110, 593. . 

Wilms'-aniridia syndrome with transient hypo-y- 
globulinaemia of infancy. (D. L K. Evans and 
A. Holzel.) Arch. Dis. Child. 1973, 48, 645. 

Renal function in long-term survivors after treat- 
ment for nephroblastoma. (B. Jereb et al) Acta 
Paediat. Scand. 1973, 62, 577. 

Wilms' tumour and neuroblastoma: results of 
therapy. (H. M. Maurer) Med. Coll. Virginia 
Quart. 1973, 9, 275. . 

Acute haemoperitoneum due to asymptomatic 
Wilms’ tumour. (Q. Cartia and S. Ambrosiani.) 
Minerva Med. 1973, 64, 3646. "M 

The surgical treatment of nephroblastoma (Wilms’ 
tumor). (R. M. Erlich and W. E. Goodwin.) Cancer, 
1973, 32, 1145. ] . . 

Leitthema: urologische Tumorchirurgie Wilms- 
tumoren im Kindesalter, (K. Devens and F. J. 
Helmig.) Chirurg. 1973, 44, 489. : 

Chemotherapy in Wilms’ tumor: an appraisal. 
(W. W. Sutow). Cancer, 1973, 32, 1150. 

Wilms tumor in right atrium. (D. A. Murphy et al.) 
Amer. J. Dis, Child. 1973, 126, 210. : 

Wilms' tumor and congenital malformations. 
(L. de A. Basauri and C, Martinez.) Rev. Clin. Esp. 
1973, 130, 373. ; 

Wilms’ tumour: increasing hopes for_ survival. 
(D. W. O'Gorman et al.) Med. J. Aust. 1973, 2, 917. 

La néphrotomographie vasculaire dans les tumeurs 
rénales au cours de Turographie intraveineuse. 
(J. Girard.) J. Radiol. Electr. 1973, 84, 474. 

Néphrotomographie par infusion rapide dans le 
diagnostic des tumeurs rénales. (L. D. Palma et al.) 
J. Radiol. Electr. 1973, 84, 470. 

Inferior venacavograms and the renal venograms 
in management of renal tumors. (R. P. Dorr ef al.) 
J. Urol. 1973, 110, 280. ] i 

Cell mediated immunity to tumor antigens in 
patients with renal carcinoma. (K. B. Cummings 
et al.) J. Urol. 1973, 110, 31. ; 

Benign renal tumors in children. (T. W. Smith 
et al.) J, Urol. 1973, 110, 470. , 

Tumors of the kidneys, synovia exocrine pancreas, 
and nasal cavity in BALB/cf/Cd mice. (L. S. 
Rabstein and R. L. Peters.) J. Nat. Cancer. Inst. 
1973, 81, 999, 

Cavography and renal tumor. (G. W. Stryven and 
P. Vanlanduyt.) Acta Urol. Belg. 1973, 41, 325. 

Angiographie bei Nieren- und Neben-nierentumo- 
ren, Diskussionsbemerkung. (H. Reschke.) Med- 
Welt. 1973, 24, 1148. 

Apparently bipolar renal tumour revealed by 
hypertension. Use in diagnosis or arteriography and 
microangiography. (F. Pinet.) J. Radiol. 1973, 54, 
691. 


Tumeurs malignes hypovascularisées du rein. 
Apport de la micro-angiographique au diagnostic 
artériographique. Déductions pratiques. (A. Pinet 
etal.) J. Radiol. Electr. 1973, 54, 484. 

Confrontation anatomo-radiologique des tumeurs 
du rein. A propos de 226 cas. (B. Veillon er al.) 
J. Radiol. Electr. 1973, 54, 487. 

Spontaneous rupture of a metastatic epidermoid 
carcinoma of the kidney. (H. H. Wang.) Int. Surg. 
1973, 58, 797. 

Basis for the differential diagnosis between renal 
adenocarcinoma and angiomyolipoma. (A. E. 
Barrilero et al.) Med. Clin. 1973, 61, 460. 

Differential diagnosis of kidney tumors by means 


xviii 


of arteriography. (C. A. Villalobos et al.) Rev. Clin. 
Esp. 1973, 131, 49. 

Cancer of the kidney—radiation therapy and its 
indications in non-Wilms’ tumors. (J. M. Vaeth.) 
Cancer, 1973, 32, 1053. 

Renal cell carcinoma in children. (P. F. Schell- 
hammer and M. J. V. Smith.) Southern Med. J. 
1973, 66, 1345. 


Mechanical Disorders. Unilateral megacalicosis. 
(F. J. Kleeman.) J. Urol. 1973, 110, 378. 

Malignant retroperitoneal fibrosis. Presentation 
"n case reports. (E. Proca.) Acta Urol. Belg. 1973 

, 417. 

Megacalicosis: burnt-out obstruction? (J. H. 
Johnston.) J. Urol. 1973, 110, 344. 

Post-obstructive diuresis: misunderstood pheno- 
menon. (S.S. Howards.) J. Urol. 1973, 110, 537. 

Unilateral hydroureter and hydronephrosis with 
hypertension due to endometriosis. (J. O. Greenhalf 
and R. D. De Vere.) J. Obstet. Gynaec. Brit, Comm. 
1973, 80, 754. 

Compensatory renal growth after unilateral ureteral 
obstruction. (D. F. Paulson and E. E. Fraley.) 
Kidney Int. 1973, 4, 22. 

B-scan ultrasound in the diagnosis of hydro- 
nephrosis. (R. C. Sanders and S. Bearman.) 
Radiology, 1973, 108, 373. 

Hydronephrosis: silent hazard of intermittent 
catheterization. (H. V. Pelosof et al.) J. Urol. 1973, 
110, 375. 

Acute dramatic onset of hydronephrosis. Report 
of 4 cases. (R. Nataf and J. M. Bertheau.) J. Urol. 
Nephrol. 1973, 79, 642. 

Renal contusions with hydronephrosis. (J. Auvigne 
et al.) J. Urol. Nephrol. 1973, 79, 645. 

Acquired hydronephrosis. Presentation of X-rays. 
(A. Rometti.) J. Urol. Nephrol. 1973, 79, 707. 

Surgical treatment of hydronephrosis by the 
Anderson-Hynes method. (L. Frödin and R. 
Karstróm.) Scand. J. Urol. Nephrol. 1973, 7, 175. 

Acute hydronephrosis of decompensation of the 
pyelo-ureteral junction following fracture of the pelvis. 
(G. Faure et al.) J. Urol. Nephrol, 1973, 79, 470. 

The radiological diagnosis of extra-renal hydro- 
nephrosis (G. Ottolenghi and D. Russo.) Minerva 
Med. 1973, 64, 3071. 

Aberrant vessels in congenital hydronephrosis. 
(G. Evison and A. Chant.) Clin. Radiol. 1973, 24, 453. 

Hydronephrosis secondary to a congenital pyelo- 
ureteral stenosis in the child. (R. Daignault et al.) 
Union Med. 1973, 102, 2510. 

Renal milk-of-calcium and hydronephrosis. (J. F. 
Rice et al.) J. Urol. 1973, 110, 488. 

Abflusstórungen der oberen Harnwege nach 
abdominaler Radikaloperation (Obstruction of the 
upper urinary tract after radical hysterectomy). 
(H, G. K. Mayer and E. Holzer.)  Geburtsh. Frauen- 
heilk. 1973, 33, 545. 


Physiology and Experimental Observations. Unter- 
suchungen zur urümischen Sympathikopathie in 
vitro und in vivo. (H. Hennemann er al.) Deutsch. 
Med. Wschr. 1973, 98, 1630. 

Der Einfluss der Ischümiedauer auf ein Enzym- 
muster aus dem Urin bei gesunder und toxisch 
vorgeschadiger Niere. (R. Hautmann and K. 
Weigner.) Urol. Int. 1973, 28, 199. 

Der Einfluss einseitiger Ureterligatur und einseitiger 
Nephrektomie auf den effektiven Nierenplasmastrom 


BRITISH JOURNAL OF UROLOGY 


der kontralateralem Niere. (P. May et al.) Urol. 
Int. 1973, 28, 187. 

Kanamycin serum half-life and renal function: age 
and sex. (B. Nielsen et al.) Danish Med. Bull. 1973, 
20, 144. 

Effect of acute occlusion of the infrarenal aorta in 
renal function. (H. Pollock and G. Johnson.) Surg. 
Gynec. Obstet. 1973, 137, 805. 

Serum uric acid levels and renal function. (H. 
Kohler et al.) Munchen. Med. Wschr, 1973, 115, 2084. 

Changes in renal function and intrarenal blood 
flow. (T. Vargish et al.) Ann. Surg. 1973, 178, 496, 

Renal function at urography with compression— 
an experimental investigation in the rabbit. (T. Olin 
and D. O, Rees.) Acta Radiol. 1973, 14, 613. 


Renal Failure. — Hypersplenism in the uremic 
hemodialyzed patient: pathology and proposed 
pathophysiologic mechanisms. (R. S. Neiman et al.) 
Amer. J. Clin. Path. 1973, 60, 502, 

Results with periodic dialysis in 22 subjects with 
terminal chronic uraemia. (N. Gargano.) Minerva 
Med. 1973, 64, 3283. 

Treatment of uremic bone disease. (D. von Herrath 
et al.) Klin. Wschr, 1973, 51, 979. 

Anuria due to sulphadiazine. (M. H. Winterborn 
and J. R. Mann.) Arch. Dis. Child. 1973, 48, 915. 

Anuria caused by peri-aneurysmal retroperitoneal 
fibrosis. (W. E. Friedel et al.) J. Urol. 1973, 110, 516. 

Continuing high morbidity during maintenance 
hemodialysis consequent to bilateral nephrectomy. 
(T. K. Sreepada Rao et al) Trans. Amer. Soc. 
Artif. Intern, Organs, 1973, 19, 340. 

Hyperparathyroidism after bilateral nephrectomy in 
dogs. (L. Bergdahl et al.) Urol. Res. 1973, 1, 122. 

A propos de la parathyroidectomie 7/8* chez les 
insuffisants rénaux en hémodyalyse périodique. (M. 
Picard er al.) Anesth. Analg. Reanim. 1973, 30, 697. 

Reversal of renal failure by revascularisation of 
kidneys with thrombosed renal arteries. (A. G. R. 
Sheil et al.) Lancet, 1973, 2, 865. 

High dose frusemide in established acute renal 
failure. (P. Cantarovich et al.) Brit. Med. J. 1973, 
4, 449. 

The outlook for adolescents with chronic renal 
failure. (C. M. Grushkin er al.) Pediat. Clin. 1973, 
20, 953. 

Acute renal failure after rifomycin. (D. Cordonnier 
etal.) Nouv. Presse Med. 1973, 2, 2691. 

Studies on the immunological response in patients 
with terminal renal failure. (N. Hayahara.) Japan. 
J. Urol. 1973, 64, 615. 

Acute post-traumatic renal failure. (J. M. Ara 
etal.) Rev. Clin. Esp. 1973, 130, 331. 

Der Einfluss von Testosteron auf die Anämie bei 
terminaler Niereninsuffizienz. (W. J. Augustin et al.) 
Deutsch. Med. Wschr. 1973, 98, 2119. 

Su un caso di insufficienza renale cronica non 
ipertensiva di origine malformativa (ipoplasia aorta 
addominale, agenesia rene surrene dx., ipoplasia rene 
sinistro). (L. Tató et aL) Minerva Pediat. 1973, 
25, 1219. 

Evolution of bone disease over 10 years in 135 
patients with terminal renal failure. (G. L. V. Tatler 
etal.) Brit. Med. J. 1973, 4, 315. 

Early prediction of acute renal failure and recovery: 
2. Renal function response to furosemide. (S. M. 
Baek et al.) Ann. Surg. 1973, 178, 605. 

Kanamycin dosage in renal failure. (J. K. Healy 
etal.) Aust. and New Zeal. J. Med. 1973, 3, 474. 


CURRENT UROLOGICAL LITERATURE: SELECT BIBLIOGRAPHY xix 


Renal failure associated with use of thio-tepa. 
(P. F. Schellhammer.) J. Urol. 1973, 110, 498. 

Renal failure in tropical diseases. (V. Sitprija.) 
J. Med. Ass. Thailand, 1973, 56, 631. 

Use of cephalothin in renal insufficiency; Value of 
IPA. Drug. Intel. Clin. Pharm. 1973, 7, 526. 

Pulmonary function with acute loss of excess lung 
water by hemodialysis in patients with chronic uremia. 
(A. Zidulka et al.) Amer. J. Med. 1973, 55, 134. 

Renin activity and peripheral resistance in hyper- 
tensive uremics on chronic dialysis. (F. del Graco 
and N. M. Simon.) Trans Amer. Soc. Artif. Intern. 
Organs, 1973, 19, 293. 

Clinical effects of oral fluoxymesterone in patients 
with dialysis-controlled uremia. (D. D. Lindholm 
BA a: Trans. Amer. Soc, Artif, Intern. Organs, 1973, 
19, 475. 


Transplantation. Effekt der Nierentransplantation 
auf die urámische Hórstórung (Effect of renal trans- 
plantation on perceptive deafness due to uraemia). 
(H. Mitschke er al.) Deutsch. Med. Wschr. 1973, 
98, 2445. 

Conservative management of urinary fistulas 
following renal allografts. (D. D. Morehouse et al.) 
J. Urol. 1973, 110, 502. 

Secondary pyeloureterostomy in renal transplant 
patients. (A. J. Presto et al.) J. Urol. 1973, 110, 166. 

Anaesthetic management of anephric patients and 
patients in renal failure. (F. G. Estafanous ef al.) 
Canad. Anaesth, Soc. J. 1973, 20, 769. 

Schwere renale Abstossungsreaktion mit dem 
klinischen Bild der akuten Niereninsuffizienz. Severe 
acute renal rejection and acute renal insufficiency. 
(P. Schmidt et al.) Wien. Klin. Wschr. 1973, 85, 781. 

In vitro performances of stored canine kidneys. 
Effects of furosemide. (J. L. Vanherweghem et al.) 
Nephron. 1974, 12, 140. 

A bilateral nephroepithelioma. (Ch. Bouffioux.) 
Acta Urol. Belg. 1973, 41, 437. 

Bilateral nephroblastoma. (R. Fay er al.) J. Urol. 
1973, 110, 119. 

Value of one-hour renal-allograft biopsy. (L. J. 
Perloff et al.) Lancet, 1973, 2, 1294. 

Hypercalcemia after kidney transplant. New Eng. 
J. Med. 1973, 289, 1256. 

Hypourikümie nach Nierentransplantation. Hypo- 
uricaemia after renal transplantation. (P. Schmidt 






Registry. J.A.M. 

Factors responsiblé 
transplant recipient. 
1973, 178, 609. 

Lymphoceles complicating renal allotransplanta- 
tion, (D. Sampson et al.) New York J. Med. 1974, 
73, 2710. 

Recurrent nephrotic syndrome after renal trans- 
plantation in a patient with previous nephrotic 
syndrome: (A. Brulles et al.) Rev. Clin, Esp. 1973, 
131, 21. 

Growth after renal transplantation. Brit. Med. J. 
1973, 4, 505, 

Ex-situ renal artery angioplasty followed by hetero- 
topic autotransplantation of kidney in renal arterial 
So (E. T. Jacob et ai.) Vase. Surg. 1973, 


“urinary fistula in the renal 
(M. Hricko et al) Ann, Surg. 


Ein neues Antimykotikum zur Behandlung einer 
systemischen Candidose nach Nierentransplantation 
[A new antimycotic for treatment of systemic moni- 
liasis following renal transplant]. (A. Wolf et al.) 
Schweiz. Med. Wschr. 1973, 103, 1883. 

Diagnostik und Therapie eines Falles mit Lymph- 
kozele nach Nierentransplantation [Diagnosis and 
treatment of a case of lymphocele following renal 
transplant], (P. Schmidt et al.) Schweiz. Med. 
Wschr. 1973, 103, 1887, 

The diagnosis and treatment of hyperparathyroidism 
after renal homotransplantation. (W. P. Geis et al.) 
Surg. Gynec. Obstet. 1973, 137, 997. 


Investigatory Procedures. Enhanced intravenous 
urography in infants and children produced by 
distension of the urinary bladder. (M. Pajeweski 
and A, Manor.) Clin. Radiol. 1973, 24, 376. 

Angiographic diagnosis of renal parenchymal 
disease, chronic glomerulonephritis, chronic pye- 
lonephritis and arteriolonephrosclerosis. (E. Mena 
etal.) Radiology, 1973, 108, 523. 

Ultrasonics in the diagnosis of diseases of the 
kidneys, the bladder and the prostate. (L. 
Timmermans.) Acta Urol. Belg. 1973, 41, 337. 

Seitengetrennte [sotopen-Clearance-Unter- 
suchungen beim vesicorenalen Reflux (Split function 
isotope clearance tests in vesicorenal reflux). (P. May 
etal.) Urologie, 1973, 12, 227. 

Benign hemorrhagic renal cyst, nephrotomography, 
renal arteriography and cyst puncture. (R.J. Jackman 
and G. M. Stevens.) Radiology, 1974, 110, 7. 

Roentgenographic manifestations of spontaneous 
renal hemorrhage. (H. M. Pollack and G. L. Popky.) 
Radiology, 1974, 110, 1. 

On the technique of selective renal arteriography. 
(U. Erikson.) Aust. Radiol. 1973, 17, 316. 

Les pyonephrites diffuses. Aspects radiologiques. 
(M. Kasbarian et af.) J. Radiol. Elect. 1973, 54, 513. 

Renal splanchnic steal via adrenal vessels. (J. Fays 
et al) Ann. Radiol. 1973, 16, 597. 

Cyst puncture in an unusual renal mass. (I. Watt 
and J. B. Penry.) Brit. J. Radiol, 1973, 46, 1007. 

Renal ultrasonography: an updated approach to 
the diagnosis of renal cyst. (G. R. Leopold et al.) 
Radiology, 1973, 109, 671. 

Indications of nephropexy: contribution of isotopic 
nephrogram and renal angiography. (R. Petit and 
J. Delvigne.) Acta Urol. Belg. 1973, 41, 386. 

Angiography aspects of malignant neoplakia of the 
kidney. (M. C. Sangster.) Acta Med. Peruana, 1973, 

Does the renal pelvis really exist? Urographic 
study of 1000 normal kidneys. (R. Kiiss ef al.) 
J. Urol. Nephrol. 1973, 79, 529. 

Laktatdehydrogenase-Ausscheidung im Urin als 
Parameter für Diagnostik und Anzeigestellung bei 
Nephrotoptose. (G. A. Schonenberger.) Helv. Chir. 
Acta. 1973, 40, 501. 


Operative Procedures. Possibilities for the drainage 
of urine from the kidney. (E. Hertel.) München. 
Med. Wschr. 1973, 11. 3. 

Multiple primar mental renal artery 
revascularization uti genous saphenous vein. 
ior Ernst et al.) Surg. Gynec. Obstet. 1973, 137, 

Vesical marsupialization for access to kidneys and 
pacers cavity. (S. D. Harn et al.) Urol. Int. 1974, 









XX 


Description of an instrument for renal operative 
biopsy. (F.S. Olamendi and M. Z. Romero.) Cir. 
Esp. 1973, 27, 333, 

Dissection of the right renal vascular pedicle at its 
origin in nephrectomy for carcinoma. Surgical tech- 
nique. (A. Ponthieu.) J. Urol. Nephrol. 1973, 79, 518. 

Zur operativen Problematik der  Verschmel- 
zungsniere, insbesondere der Hufeisenniere. (G. 
Kollias and P. Lenz.) MedWelt, 1973, 24, 1211. 

Bilateral nephrectomy in chronic hemodialysis and 
renal transplant patients. (J. M. Aronian ef al.) 
Amer. J. Surg. 1973, 126, 635, 

Experimental investigation of the relationship 
between operative technique and renal parenchymal 
injury. (F. Truss.) Urol. Res. 1973, 1, 127. 

Bilateral nephrectomy in patients with polycystic 
renal disease. (A. H. Bennett et al.) Surg. Gynec. 
Obstet. 1973, 137, 819. 


URETER 


Congenital Anomalies. Congenital ureteral diverti- 
culum in a female neonate. (G. Belloli et al.) 
Minerva Pediat. 1973, 25, 1391. 

Bifid ureter with blind-ending branch diagnosed by 
excretory urography. (K. Haber.) J. Urol. 1973, 
110, 38. 

Proximal blind-ending ureters. (A. Brettner er al.) 
New York J. Med. 1973, 73, 2484. 

Ureteral triplication. (P. J. Perkins er al) 
Radiology, 1973, 108, 533. 

Ein dreifach angelegter Ureter (Triple ureter). 
(F. Itter.) Forts. Rontgenstr. 1973, 119, 369. 

Varying degrees of ureteral ectopia and duplication 
in 5 siblings. (B. C. Musselman and J. J. Barry.) 
J. Urol. 1973, 110, 476. 

Association of calyce anomalies with dilatation of 
the pelvic ureter. (L. Baert and M. Hardeman.) 
Acta Urol. Belg. 1973, 41, 465. 

Bericht über zwei Fülle von retrokavalem Ureter 
(davon ein Fall bei Situs totalis und Nierenaplasie 
rechts) (Two cases of retrocaval ureter, one case 
connected with situs inversus and unilateral renal 
agenesis. (J. Moncada.) Urol. Int. 1974, 29, 69. 

Beitrag zur Ureterozele beim Kind. (R. Morger.) 
Helv. Chir. Acta, 1973, 40, 541. 

Uber die chirurgische Lósung des retrokavalen 
Ureters mit Nierenstein. (S. Kottász and P. Magasi.) 
Acta Chir. Acad. Sci. Hung. 1973, 14, 53. 

Der retrokavale Ureter (Retro-caval ureter). (D. E, 
Apitzsch and J. Lukosch.) Fortschr, Róntgenstr. 1973, 
119, 336. 

Crossed ureteral ectopia with solitary kidney. 
(V. F. Marshall and J. G. Keuhnelian.) J. Urol. 
1973, 110, 176. 


Trauma. Ureteral avulsion secondary to blunt ab- 
dominal injury. (C. R. Rao.) J. Urol. 1973, 110, 188. 


Fistula. Uretero-ileal fistula. With a case report. 
(A. Suhler and J. Blanchard.) Ann. Urol. 1973, 7, 143. 


Infections. Ureteritis Cystica. (Hj. Becker and 
G. Ziegenrücker.) Radiologie, 1973, 13, 296. 

Obstructive uropathy caused by ureteral candidiasis. 
(G. H. Cohen.) J. Uro , 110, 285. 

Bilharzioma of the u (R. E. Fischel.) Jsrael 
J. Med. Sci. 1973, 9, 986. 


Calculi. The use of Nasivin in passage of uretero- 
lith with the loop. (P. Zeiss) München. Med. 
Wschr. 1973, 115, 1567, 










BRITISH JOURNAL OF UROLOGY 


Electrenic lithotripsy of ureteral calculi. (H. J. 
Reuter and E. Kern.) J. Urol. 1073, 110, 181. 

Loop catheter delivery of ureteral calculi. (L. 
Bowers.) J. Urol. 1973, 110, 178. 


Neoplesms.  Langstieliger in die Harnblase pro- 
labierter Ureterpolyp (Pedunculated polyp of the 
ureter prolapsing into the bladder). (W. Vogt et al.) 
Fortsch. Réntgenstr. 1973, 119, 254. 

Metastatic ureteral tumors. (S. Alexander et al.) 
J. Urol. 1973, 110, 288. 

Carcinoma of the ureter. With special reference to 
malignancy grading and prognosis. (L. E. Almgard 
et al.) Scand. J. Urol. Nephrol. 1973, 7, 165. ! 

Delayed recognition of ureteral tumors. (J. B. 
Graham. J. Urol. 1973, 110, 191. 

Ureteral tumors. (M. Dewbele et al.) J. Med. 
Strasbourg, 1973, 4, 911. 


Physiology. Die Abhängigkeit der Motilitüt des 
menschlichen Harnleiters in vitro von Druck und 
Pharmaka. (K. Haubensak and K. D. Muller.) 
Urol. Int. 1973, 28, 274, 

Elektremyographische Untersuchungen am nor- 
malen und partiell gestauten Harnleiter des Kanin- 
chens. (F. Schreiter er al.) Urol. Int. 1973, 28, 
268. 

Experimental study of ureteral electrography. 
Preliminary results. (G. Van Kote et al.) J. Urol, 
Nephrol. 973, 79, 397. 

Contribution à l'étude de l'innervation du sphincter 
strié de l'arétre.. (D. Tuchschmid er al.) Helv. Chir. 
Acta, 1973, 40, 525, 

SmootF muscle regeneration in the ureter: electron 
microscopic and autoradiographic observations. (M. 
D. Kiviat er al.) Amer. J. Path. 1973, 72, 403. 

The viscoelastic behaviour of the ureter during 
elongation. (R. L. Vereecken and J. Derluyn.) 
Urol. Res. 1973, 1, 18. 

Bacterizl inhibition of ureteral smooth muscle 
contractility: in vitro evaluation of potential inhibitory 
factors. W. W. King and C. E. Cox.) Southern 
Med, J. 1973, 66, 1231. 

Consequences of prolonged ureteral stasis- 
consideration. (I. Rovinescu ef al.) Union Med. 
1973, 102, 2523. 









Harnleiterstenosen bei 
reteritis (Stenosis of 
and ureteritis. 
ienburg.) Urol. 


Mechanical Disorders. 
chronischer Periureteritis und. 
ureter in chronical peri 
(G. Bopp ant H. W. L. M 
Ini. 1974, 29, 38. 

Primary vesicoureteral id end-stage renal 
disease. (D. Salvatierra et »AM_A. 1973, 226, 
1454. 

Unilateral diverticulum reter: case report and 
scanning electron microscopic study. (M. A. Clark 
et al.) J, Urol. 1973, 110, 478. 

Uretera: obstruction and retroperitoneal fibrosis. 
(R. J. Krane et al.) J.A.M.A. 1973, 225, 607. 

Dysplas:ic kidneys associated with vesicoureteral 
reflux. (J. F. Stecker er al.) J. Urol. 1973, 110, 341. 

Vesico-rznal reflux in children. Report of 75 cases. 
(C. Viville et al.) Ann. Chir. Infant. 1973, 14, 261. 

Diagnosis of obstruction in dilated ureters. (R. H. 
Whitaker.) Ann, Roy. Coll. Surg. Eng. 1973, 53, 153, 

Ureteral compression in Crohn's disease. (Ch. 
Olier et al.) J. Urol. Nephrol. 1973, 79, 456. 

Unilateral ureteral obstruction. (N. J. Nemoy et 
al.) J.A.M.A, 1973, 225, 512. 


CURRENT UROLOGICAL LITERATURE: SELECT BIBLIOGRAPHY xxi 


Carcinoma of pancreas causing ureteral obstruction. 
(S. Wanuck er al.) J. Urol. 1973, 110, 395. 

Spontaneous urinary extravasation secondary to 
acute ureteral obstruction. (A. M. Skolnick et al.) 
J. Urol. 1973, 110, 391. 

Mega-ureter and aplasia of the erectile bodies. 
(C. Chatelain et al.) J. Urol. Nephrol. 1973, 79, 385. 

Megaureter als Ursache eines Bauchtumors beim 
Neugeborenen (Megaureter presenting as abdominal 
tumor of the new-born). (R, Ortlieb.) Klin. Páüdiat. 
1973, 185, 323. 

Intravenous radionuclide voiding cystography 
(IRVC). An atraumatic method of demonstrating 
vesicoureteral reflux. (H. Handmaker er al.) 
Radiology, 1973, 108, 703. 

Radiology now. Ureteric reflux 1973: chronic 
pyelonephritis v. reflux nephropathy. Brit. J. Radiol. 
1973, 46, 653 

Kontralateraler Reflux nach einseitig operiertem 
vesicoureteralem Reflux. (Uhi et al) Z. Kinder. 
Chir. 1973, 13, 232. 

A twenty-year experience with surgery for ureteral 
reflux. (J. Hutch.) Med. Coll. Virginia Quart. 1973, 
9, 207. 


Investigatory Procedures. Presentation of a new 
apparatus permitting renal and preoperative ureteral 
endoscopy. (P. Calcat and J. Perrin) J. Urol. 
Nephrol. 1973, 79, 522. 

The visualization of the lower ureter with the 
image intensifier. (C. Craig and R. E, Grant.) Must. 
Radiol. 1973, 17, 53. 

Post-operative renographic studies and the systemic 
screening of ureteral lesions following hysterectomy. 
(D. Cloutier and J. Francouer.) Union Med. 1973, 
102, 1660. 

Retrograde ureterography and pyelography with 
the aid of balloon-tipped double-lumen catheter. 
(R. Tscholl et al.) J. Urol. 1973, 110, 513. 


Operative Procedures. Identification of ureteral 
ligation during gynecologic operations. (A. J. 
Donovan and R. A. Gibson) Amer. J. Obstet. 
Gynec, 1973, 116, 793. 

Retained ureteral catheter: complication of retro- 
grade pyelography. Catheter recovery through 
cystoscope. (G. T. Cook and J. Earle.) J. Urol. 
1973, 110, 125. 

Ureteral lesions in gynecological surgery. (J. M. 
Paquin and G. Beland.) Union Med. 1973, 102, 1893. 

Pull-through ureterosigmoidostomy : new operation 
im treatment of vesicovaginal and  rectovaginal 
fistulas. (P. Jawaheri and F. Namdaran.) J. Urol. 
1973, 110, 400. 

Uretero-ureterostomy with unilateral nephrostomy. 
(G. Debled.) Acta Urol. Belg. 1973, 41, 355. 

New technique for transurethral insertion of 
silicone rubber tube into obstructed ureter. (S, 
Orikasa et al.) J. Urol. 1973, 110, 184 

Modified loopcutaneous ureterostomy. (C. E. 
Blackard et al.) J. Urol. 1973, 110, 291. 

Fate of non-absorbable intraureteral suture. (S.J. 
Silber and J. Thornbury.) J. Urol. 1973, 110, 40. 

Extravesical removal of intramural ureter: simpli- 
fied technique. (P. M. Geber and N. E. Preston.) 
J. Urol. 1973, 110, 42. 

Résultats des réimplantations | urétéro-vésicales 
chez l'enfant et chez l'adulte. J. Urol. Nephrol 1973, 
78, 341. 


Ileo-uretero-plasty. Suppression of cutaneous 


ureterostomy. (R. G. A. Staelens.) Acta Urol. 
Belg. 1973, 41, 473. 

Á silicone polyester prosthesis for ureteral replace- 
ment. (A. Sterm et al.) Trans. Amer. Soc. Artif. 
Intern. Organs, 1973, 19, 370. 

Die autologe kollagene Ureterplastik. (D. Jonas 
etal.) Urol. Int. 1973, 28, 290 

Experimentelle — Üreteranastomosen. (P. J 
Klopper.) Urol. Int. 1973, 28, 282. 

Uretero-Cystoplastik (Uretero-cystoplasty). (H. B. 
Eckstein er al.) Actuelle Urol. 1973, 4, 255. 

Adenocarcinoma of the colon associated with 
ureterosigmoidostomy: report of a case. (E. S 
Tank er al.) Dis. Colon Rectum, 1973, 16, 300. 


BLADDER 


Congenital Anomalies. An anomaly of the external 
genitalia in female patients with exstrophy of the 
bladder. (H. W. Jones.) Amer. J. Obstet. Gynec. 
1973, 117, 748. 


Trauma. Uterus-Blasenfistel nach Sectio Caesarea 
(Youssef-syndrom unter dem Bild einer Harnblasen- 
endometriose, (K. Borowski.) Zbl. Gynük. 1973, 
95, 1684. 

Bladder trauma at 60 mph, Emergen. Med. 1973, 5, 
60, 

Diagnosis and management of bladder trauma. 
(S. A. Brosman and R. Fay.) J. Trauma. 1973, 13, 687. 

injury to the urinary organs. Diagnosis, treatment 
and disability in trauma to the bladder; kidney; 
ureter, urethra. Curr. Med. Attorneys, 1973, 20, 26. 


Fistula. Zur gegenwärtigen Situation weiblicher 
UrogenitalfistelIn in der DDR. (H. D. Methfessel) 
Zbi. Gynák. 1973, 98, 1649, 


Infections and Cystitis. Granulomatous cystitis as 
manifestation of chronic granulomatous disease of 
childhood, (W. L. Cyr et al.) J. Urol. 1973, 110, 357. 

Spread of tuberculosis from the urinary bladder to 
the male genital organs. An experimental study. 
(M, Duchek and B. Winblad.) Urol. Res, 1973, 1, 141. 

Origin of pain in interstitial cystitis. (H. G. Lilius 
etal.) Scand, J. Urol. Nephrol. 1973, 7, 150. 

indwelling catheter infection. (A. G. Keresteci and 
W. D. Leers.) Canad. Med. Ass. J. 1973, 109, 711. 

Sequestration of total bladder mucosa caused by 
clostridial infection. (M. H. Shah et al.) J. Urol. 
1973, 110, 54. 

Infection and vesicoureteral reflux: contour changes 
of bladder, urethrovesical segment and proximal 
urethra before and after treatment of infection. 
(I. Benjamin.) J. Urol. 1973, 110, 50. 

Use of titrated extract of centella asiatica (TECA) 
in bilharzial bladder lesions. (A. Fam.) dnt. Surg. 
1973, 58, 451. 

Interstitial cystitis. Report of cases. (P. Kehayas 
and R. Couvelaire.) J. Urol. Nephrol. 1973, 79, 413. 


Calculi (see also: Lithiasis). The oxalic acid content 
of some vegetables in Thailand, its possible relation- 
ships with the bladder stone disease. (O. Suvachitta- 
nont et al.) J, Med. Ass. Thailand, 1973, 56, 645. 

Studies of bladder stone disease in Thailand. 
XVI. Effect. of 4-hydroxy-L-proline and ortho- 
phosphate supplementations on urinary composition 
and crystalluria. (A. Valyasevi et al.) Amer. J. Clin. 
Nutr. 1973, 26, 1207. 





xxii 


Diverticulum. Neoplasm in vesical diverticula: 
report of 4 patients, including a 21-year-old. (E. B. 
Ostroff et al.) J. Urol. 1973, 110, 65. 

Histopathology of vesical diverticula. (J, L. 
Peterson et al.) J. Urol, 1973, 110, 62. 


Neoplasms. Intravesical instillation of formalin 
for management of intractable hematuria. (B. C. 
Shah and D. J. Albert.) J. Urol. 1973, 110, 519. 

Primary mucinous adenocarcinoma of the urinary 
bladder. (S. A. Torres et al) Southern Med. J. 
1973, 66, 998, 

Enzyme hydrolysis in the bladder: its possible 
applications in the chemotherapy of bladder cancer. 
(J. G. Connolly er al.) Canad. J. Surg. 1973, 16, 379, 

“Denuding cystitis” and in situ urothelial car- 
gode. (G. B. Elliott ez al.) Arch. Path, 1973, 

,91. 

DNA banding patterns in carcinoma of the bladder. 
(W. H. Falor and R. M. Ward.) J.4.M.4A. 1973, 226, 
1322. 

Carcinoma of the bladder treated by preoperative 
irradiation followed by cystectomy: the second report 
(B. van der Werf-Messing.) Cancer, 1973, 32, 1084. 

Benign papilloma or papillary carcinoma of 
bladder? (L. F. Greene et al.) J. Urol. 1973, 110, 205. 

Das fortgeschrittene Blasenkarzinom. (H. 
Marberger and A. Decristoforo.) Helv. Chir. Acta, 
1973, 40, 427. 

Die Metastasierung des Blasenkarzinoms. (A. 
Sulmoni ef al.) Helv. Chir. Acta, 1973, 40, 463. 

Blasenteilresektion beim fortgeschrittenen Blasen- 
karzinom. (W. Esch and S. Rummelhardt.) Helv. 
Chir. Acta, 1973, 49, 459, 

Indikation und Ergebnisse der Blasenteilresektion 
beim Blasenkarzinom. (H. Haschek er al) Helv. 
Chir. Acta, 1973, 40, 453. 

Zwölf Jahre nach einer Sigmaersatzblase wegen 
Blasenkarzinoms. (W. Laube.) Helv, Chir. Acta, 
1973, 40, 481. 

Das nur symptomatische behandelte Blasen- 
karzinom: Indikation und Ergebnisse. (H. Pum 
et al.) Helv. Chir. Acta, 1973, 40, 477. 

Das nur bestrahlte Blasenkarzinom. (H. Pum et 
al) Helv. Chir. Acta, 1973, 40, 473, 

Das fortgeschrittene Blasenkarzinome, 1970 bis 
Juni 1972. (E. Schmiedt.)  Heiv. Chir. Acta, 1973, 
40, 443. 

Unsere Indikationen zur Zystektomie beim Blasen- 
karzinom. (K. F. Albrecht and H. H. Baur.) Helv. 
Chir. Acta, 1973, 40, 449. 

Diagnostik und Therapie des fortgeschrittenen 
Blasenkarzinoms. (K. Bandhauer.) Helv. Chir. Acta, 
1973, 40, 421. 

Critical estimation of the value of pretherapeutic 
lymphography in bladder carcinoma. (J. Richter and 
M. Faber.) Radiobiol. Radiother. 1973, 14, 387. 

The cellular immune response to carcinoma of the 
urinary bladder: correlation to clinical stage and 
treatment, (C. O’Toole et al.) Brit. J. Cancer, 1973, 
28, 266. 

Bladder carcinoma. (M. R. Zavon.) J.A4.M.A. 
1973, 226, 1012. 

Experimental bladder carcinogenesis—using 
cigarette smoke condensate in the rat bladder. (D. G. 
Wagle and J. Lee.) J. Surg. Oncol. 1973, 5, 197. 

Cancer of the bladder; diagnosis and staging. (H. J. 
Jewett.) Cancer, 1973, 32, 1072. 

Pediatric urologic cancer: introduction to the panel 
on the diagnosis and treatment of cancer of the 


BRITISH JOURNAL OF UROLOGY 


bladder and prostate. (M. L. Murphy.) Cancer, 
1973, 22, 1154. 

The »athology of cancer of the bladder: an editorial 
overview, (R. C. B. Pugh.) Cancer, 1973, 32, 1267. 

Assessment of bladder cancer. (E. H. Cooper et 
al.) Cancer, 1973, 32, 1263. 

Environmental exposure and bladder cancer in 
young males. (B. Benton and B. E. Henderson.) 
J. Nat. Cancer Inst. 1973, 81, 269. 

'The treatment of advanced bladder cancer with 
sensitized pig lymphocytes. (M. O. Symes er al.) 
Brit. J. Cancer, 1973, 28, 276. 

Sarcema of the bladder and prostate in children: 
rationa.e for the role of radiation therapy based on 
a review of the literature and a report of fourteen 
additional patients. (M. Tefft and N. Jaffe.) Cancer, 
1973, 32, 1161. 

Fibrcsarkom der Harnblase nach siebenjühriger 
Chemo herapie einer Lymphogranulomatose im 
Kindesalter (Fibrosarcoma of the bladder after 
seven-year chemotherapy of Hodgkin's disease in 
childhood. (L. Rupprecht and M. H. Blessing.) 
Deutsch. Med. Wschr. 1973, 98, 1663. 

Sarccma of the urinary bladder. (G. Kollias and 
R. Böcker) München. Med. Wschr. 1973, 115, 2040. 

Primzry osteogenic sarcoma of the urinary bladder 
(Plates XXXVI and XXXVID. (M. E. Chitiyo.) 
J. Path, 1973, 111, 53. 

Experimentelle Untersuchung über die Wirkung 
temporirer Hyperthermie auf Blasentumore. (G. 
Lungmzyr et al.) Urol. Int. 1973, 28, 314. 

Indikationsstellung und Behandlung bei fort- 
geschrit-enen Blasentumoren, 1969-1971. (G. Rutis- 
hauser and B. Hónger.) Helv. Chir. Acta, 1973, 
40, 435. 

Experimental techniques for testing the sensitivity 
of bladier tumours to antineoplastic drugs. (M. 
Pavone-Macaluso ef al.) Urol. Res. 1973, 1, 60. 

On tse therapy of malignant bladder tumours. 
(H, J. Eberhardt et al.)  Radiobiol. Radiother. 1973, 
14, 345. 

Megavolttherapie der Blasentumoren. (U. Klein 
etal.) atrahlentherapie, 1973, 146, 146. 

Fruhverinderung der Harnblasenschleimhaut der 
Ratte bei der Kanzerogenese mit N-Butyl-N-butanal 
(4)-nitrosamin. Ein Beitrag zur Frage der multi- 
zentrischen Entstehung von Blasentumoren. (B. 
Riedel and R. Piper.) Urol. Int. 1973, 28, 322. 

Bladder toxicity with chronic oral cyclophospha- 
mide therapy in non-malignant disease. (R. G. 
Aptekar et al.) Arthritis Rheum. 1973, 16, 461. 

Glandular cystitis and adenocarcinoma of the 
bladder. (S. R. Rodero et al.) Med. Esp. 1973, 69, 
450. 

Granular cell myoblastoma of bladder. (S. 
Mizutan: et al.) J. Urol. 1973, 110, 403. 

Cilia ia the epithelium of the urinary bladder during 
experimental carcinogenesis. (S. Yalciner and G. H. 
Friedell. J. Nat. Cancer Inst. 1973, 51, 501. 

The efects of radiation upon the cytology of benign 
and mabgnant bladder epithelia. (K. J. Loveless er 
al) Acta Cytol. (Balt.) 1973, 17, 355. 

Intractable hemorrhagic cystitis secondary to 
extensive carcinomatosis: management with formalin 
solution. (C. F. Firlit.) J. Urol. 1973, 110, 57. 

Pheochromocytoma presenting as  ureterocele. 
(V. Y. Cabañas et al.) J. Urol. 1973, 110, 389. 

Discussion du rapport, les tumeurs de la voie 
excrétrice urinaire supérieure calcies, bassinet uretére. 
(E. Mazeman.) J. Urol. Nephrol. 1973, 78, 223. 


CURRENT UROLOGICAL LITERATURE: SELECT BIBLIOGRAPHY xxiii 


Profuse Blasenblutung nach zytostatischer Therapie. 
Profuse bladder haemorrhage after cystostatic treat- 
ment. (B. Terborst and P. Garke.) Deutsch. Med. 
Wsehr. 1973, 98, 2138. 


Experimental Investigation. Blasendefektdeckung 
durch homologe Transplantate und gegerbten und 
formalinisierten Schweinblasen. (E. Simons and H. 
Kiel.) Urol. Int. 1973, 28, 309. 

Über den Einfluss des Ostradiol auf die mechanische 
Reissfestigkeit experimenteller Wunden an der 
Harnblase, (St. Jaworski.) Zbl. Gynaek. 1973, 95, 

192, 

Eine Methode zur Bestimmung der Resorption aus 
der Harnblase. (D. Vólter ef al) Urol. Int. 1973, 
28, 328 

Production of urinary bladder carcinomas in male 
hamsters by N-[4-(5-nitro-2-furyD-2-thiazolyl] forma- 
mide, N-[4-(5-nitro-2-furyl)-2-thiazoly!] acetamide, or 
formic acid 2-[4-(5- nitro-2-furyD-2-thiazolyl] hydra- 
zide. (W. A. Croft er al.) J. Nat. Cancer Inst. 1973, 
51, 941. 

Cyclic AMP and sodium transport. Quantitative 
and temporal relationships in toad urinary bladder. 
(V. S. Sapirstein and W. N. Scott.) J. Clin. Invest. 
1973, 52, 2379. 

In vivo transplantability of urinary bladder 
epithelia from rats ingesting N-[4-(5-nitro-2-furyD-2- 
thiazolyl] formamide. (S. A. Yalciner ef al.) J. Nat. 
Cancer Inst. 1973, 51, 1177. 

Combined double contrast cystography and poly- 
cvstography in evaluation. of bladder carcinoma. 
(S. M. Singh and N. V. Raghavaiah.) J. Urol. 1973, 
110, 70. 

Modified polycystography in evaluation of bladder 
carcinoma. (S. M. Singh and N. V. Raghavaiah.) 
J. Urol. 1973, 110, 524. 

On photographic recording through the cystoscope. 
(S. Sander and J. H. Bjorhall) Scand. J. Urol. 
Nephrol. 1973, 7, 158. 

The significance of urinary bladder displacement 
noted on whole-body '8F bone scintigraphy. (R. S. 
Franken et al.) Radiology, 1973, 109, 397. 

Suprapubic catheterization of the urinary bladder 
as a diagnostic procedure. (K, Nyström er al.) 
Scand. J, Urol. Nephrol. 1973, 7, 160. 

Confusing urinary bladder defects and configura- 
tions. (C. Ney and H. M. Miller.) Illinois Med. J. 
1973, 144, 120. 

Isotope nephrography as a measure of the functional 
state of the urinary system of patients with bladder 
carcinoma, (V. Z. Agranat et al) —Radiobiol. 
Radiother. 1973, 14, 355. 


Mechanical Disorders See Micturition. 


Operative Procedures. Corticosteroid therapy of 
postoperative contractures of vesical neck. (R. S. 
Malek and L. F. Greene.) J. Urol. 1973, 110, 297. 

Gold leaf in vesicovaginal and vesicorectal fistulas. 
(Œ. C, Derrick.) J. Urol. 1973, 110, 296. 

Treatment of oligospermia with amino acid arginine. 
(A. Schachter et al.) J. Urol. 1973, 110, 311. 

Long-term functional results after ileocystoplasty. 
(A. Faxén et al.) Scand. J. Urol. Nephrol. 1973, 7,127. 

Vaginaler Verschluss von Blasen-Scheiden-Fisteln 
(Vaginal repair of the vesiculo-vaginal fistula). (E. 
Hertel.) Actuelle Urol. 1973, 4, 259. 

Simplified vesicovaginal fistulectomy. (J. F. Glenn 
and P. S. Stevens.) J. Urol. 1973, 110, 521. 


46/3—H 


Transpubic surgery: new approach to difficult pelvic 
operations. (P. Morales etal.) J. Urol. 1973, 110, 564. 

Fate of the abandoned bladder (W. E. Engel.) 
Minn. Med. 1973, 56, 618. 

The fate of the abandoned bladder. (J. T. Campbell 
et al.) Minn. Med. 1973, 56, 603. 

Semi-automated closed-circuit bladder wash-out 
pump: (J. A. Bushman eż al.) Brit. Med. J. 1973, 4, 

9. 

Uretero-cysto-coloplasty on a single kidney after 
renal tuberculosis. (M. Rampal and Ph. Menguy.) 
J. Urol. Nephrol. 1973, 79, 704. 

Place de la myotonie endoscopique du sphincter 
urétral externe dans la rééducation vésicale des lésions 
médullaires traumatiques. (A. B. Rossier and R. Ott.) 
Helv. Chir. Acta, 1973, 40, 531. 

Technique for preventing urinary fistulas following 
pelvic exenteration and ureteroileostomy. .W. 
Schoenberg and J. J. Mikuta.) J. Urol. 1973, 110, 294. 

Surgery of bladder and prostatic neoplasms in 
children. (H. W. Clatworthy er al.) Cancer, 1973, 
32, 1157. 

Reduction of the surgical complication rate by the 
use of a hypothrombogenic catheter coating. (R. 
Cramer et al.) Radiology, 1973, 109, 585. 

Suprapubic bladder drainage following gynaeco- 
logical surgery. (D. C. Morton.) Med. J. Aust. 
1973, 2, 928. 

The suprapubic bladder-puncture in children. 
(G. Hauschild er al.) Deutsch. Gesundh. 1973, 28, 
2044. 

Suprapubic bladder puncture in furosemide diuresis. 
( L Marosvari and A. Görgényi.) J. Pediat. 1973, 83, 
698. 

Suprapubic bladder drainage in gynaecological 
surgery. (K. A. Barham.) Aust. New Zeal. J. Surg. 
1973, 43, 32. 

Total cystectomy: an editorial overview. (D. M. 
Wallace.) Cancer, 1973, 32, 1078. 

A clinicopathologic evaluation of partial cystectomy 
for carcinoma of the urinary bladder. (D. C. Utz 
etal.) Cancer, 1973, 32, 1075. 

Suprapubic cystostomy by trocar catheter. (J, R. 
Sharpe and J. M. Ingram.) J. Urol. 1973, 110, 340. 


PROSTATE 


Infection and Prostatitis. Lupus vulgaris with 
tuberculous prostatitis. (J. M. Ward for H. T. H. 
Wilson.) Proc. Roy. Soc. Med. 1973, 66, 1087. 

Klinik und Pathologie der Prostatitis (Symptomato- 
logy and pathology of prostatitis. (J. Frick.) Wien. 
Med. Wschr. 1973, 123, 593. 

Inflammatory changes in non-infected prostate 
gland. Clinical, microbiological and histological 
investigation, (M. L. Nielsen et al.) J. Urol. 1973, 
110, 423. 

Granulomatous prostatitis. (E. Thybo et al.) 
Scand. J. Urol. Nephrol. 1973, 7, 111. 

Coccidioidomycosis of the prostate gland. (H. B. 
Bellin and B. S. Bhagavan.) Arch. Path. 1973, 96, 114. 

Bacterial prostatitis: incidence in obstructive pro- 
state. (R. R. Landes and T. N. French.) J. Urol. 
1973, 110, 427. 


Benign Prostatic Hypertrophy. Some aspects of 
urological disease among the indigenous peoples of 
South West Africa Part 3. Prostatic enlargement and 
carcinoma of the penis. (H. F. Pieterse.) Deutsch. 
Med. Wschr. 1973, 98, 2377. 


xxiv 


Demonstration of intercellular and basement- 
membrane zone antibodies in benign prostatic 
hypertrophy. (R.J. Ablin.) Dermatologia, 1973, 146, 
163. 


Benign hypertrophy of the prostate and carcinoma 
of the rectum. (M Firstater and A Farkas ) Hare- 
fuah, 1973, 85, 238 

A pedunculated middle lobe of the prostate gland, 
(D. W. W. Newling.) Brit. J. Clin. Pract. 1973, 27, 386. 

Neuere Ergebnisse über den Stoffwechse lvon 
3H-Testosteron und 3H-5a-Dithy-drotestosteron in 
Prostata und Prostataadenomen. (H. Becker er al.) 
Urol. Int. 1973, 28, 350. 

Progesteronics and prostatic adenoma. Con- 
siderations after four years treatment. (P, Steckel- 
macher.) Acta Urol. Belg. 1973, 41, 462. 

The trial of a new injectable progestative drug in 
the medical treatment of prostatic adenoma. (D. 
Bercovy.) Ann. Urol. 1973, 7, 167. 


Carcinoma. Prostatic cancer with bone marrow 
involvement and long-term survival: association with 
intravenous chemotherapy. (D. L. Boatman et al.) 
J. Surg. Oncol. 1973, 8, 481. 

Non-hormonal cytoxic agents in the treatment of 
prostatic adenocarcinoma. (A. Yagoda) Ci ancer, 
1973, 32, 1131. 

Giant prostatic cancer with acromegaly. (L. N. 
Krawitt.) J. Urol, 1973, 110, 441. 

The distant future of cancers of the prostate treated 
by oestrogens. (E. Claereboudt and P. Vanwelken- 
hyuzen.) Acta Urol. Belg. 1973, 41, 427. 

High dose diethylstilbestrol diphosphate therapy 
of prostatic cancer after failure of standard doses of 
estrogens. (P. R. Band ef al.) Canad. Med. Ass. J. 
1973, 109, 697. 

Cancer of the prostate and other prostatic problems. 
Prostatic cancer, benign prostatic hypertrophy, 
prostatitis. (F. C. Derrick.) Postgrad. Med. 1973, 
S4, 123. 

"Pregnancy zone" protein in sera from patients 
with prostatic cancer with oestrogen. (L. Beckman 
etal.) Urol. Res. 1973, 1, 67. 

Serum proteins in prostatic cancer. I. Relation- 
ship between clinical stage and level. (R. J. Ablin 
etal.) J. Urol. 1973, 110, 238. 

Spontaneous prostate adenocarcinomas in aged 
germfree Wistar rats. (M. Pollard.) J. Nat. Cancer 
Inst. 1973, 51, 1235. 

Effects of synthetic oral oestrogens in normal men 
and patients with prostatic carcinoma: lack of gona- 
dotrophin suppression by chlorotríanisene. (H.W. G. 
Baker et al.) Clin. Endocr. (Tokyo), 1973, 2, 297. 

Carcinoma of prostatic origin: metastatic to cervical 
lymph nodes. (M. Nussbaum.) New York J. Med. 
1973, 73, 2050. 

Mamma-Carcinom — bei — oestrogenbehandeltem 
Prostata-Carcinom (Carcinoma of the breast under 
estrogen treatment for prostatic carcinoma. (H. 
Bülow et al.) Urologie, 1973, 12, 249, 

Nebenwirkungen der Hochvolttherapie des Pros- 
tatacarcinoms (Side effects from high voltage therapy 
of carcinoma of the prostate. (P. Burchardt er al.) 
Urologie, 1973, 12, 254, 

Cytologische und histologische Diagnose beim 
Prostata-carcinom (Cytological and histological diag- 
nosis of the carcinoma of the prostate. (P. Burchardt 
etal.) Urologie, 1973, 12, 256. 

Intra-und  extracellulàre Elektrolytkonzentration 
unter Oestrogen-Therapie bei Prostatacarcinom-— 


BRITISH JOURNAL OF UROLOGY 


Patienten. (Intra-and extracellular electrolyte con- 
centraton of estrogen therapy on patients with 
carcincma of the prostate. (U. Kunza and F. 
Orestamo.) Urologe, 1973, 12, 274. 

Electron. microscopic appearance of cells from 
carcinoma of the prostate in monolayer tissue 
culture (B. Brehmer et al.) Urol. Res. 1973, 1, 27. 

Malignant non-functioning pheochromocytoma of 
organ of Zuckerkandl masquerading as primary 
carcinoma of prostate with metastases. (M. M. 
Melcov et al.) J. Urol. 1973, 110, 97. 

Cyproterone acetate in treatment of advanced 
carcinoma of prostate. (R. B. Smith ef al) J. Urol. 
1973, 110, 106. 

Generalized bleeding following treatment of pro- 
static carcinoma with testosterone and radioactive 
phosphorus. (L. Ellman.) J. Urol. 1973, 110, 331. 

Die iaternistische Behandlung des Prostata-Corpus- 
uteri-urd Nierenkarzinoms (Hypernephrom) (Treat- 
ment o prostate, uterine and renal cell carcinoma 
(hypermephroma). (J. P. Obrecht er dl) Schweiz. 
Med. Wschr. 1973, 103, 1414. 

Management of primary and metastatic carcinoma 
of the prostate by the radiotherapist. (A. Rodriguez- 
Antunez et al.) Amer. J. Roentgen. 1973, 118, 876. 

Vasoseminal vesiculography: Diagnostic aid in 
early metastatic carcinoma of prostate. (F. T. 
Aledia.y J. Urol. 1973, 110, 242. 

Ascites as unusual presentation of carcinoma of 
prostate. (M. R. Megalli et al.) J. Urol. 1973, 110, 
232, 


Primary and transitional cell carcinoma of prostate. 
(L. F. Creene et al.) J. Urol. 1973, 110, 235. 

Prostatic adenocarcinoma of ductal origin. (V. E. 
Dube er al.) Cancer, 1973, 32, 402. 

Survival of patients with secondary carcinoma of 
prostate in the testis. (S. Weitzner.) Cancer, 1973, 
32, 447. 

Prostatic carcinoma at autopsy in Hiroshima and 
Nagasaki Japanese. (M. A. Bean ef al.) Cancer, 
1973, 32, 498. 

Carcir.oma of the prostate: the great widow-maker. 
(J. K. Lattimer.) Med. Coll. Virginia, Quart. 1973, 9, 
240. 

Mixed prostatic carcinoma. (R. S. Bennett and 
E. O. Ecgerton.) J. Urol. 1973, 110, 561. 

Cryogenic surgery of carcinoma of the prostate. 
Indicaticns and results. Preliminary report. (G. 
Rigonde: et al.) J. Urol. Nephrol. 1973, 79, 672. 

Endometrial carcinoma of the prostatic utricle. 
(J. A. Cerney and P. P. Kelalis.) Amer. J. Clin. Path. 
1973, 60. 565. 

Contrel of hormonal treatment of carcinoma of 
the prostate. (J. Frick.) Urol. Res. 1973, 1, 120. 

Ratiorale and results of primary endocrine therapy 
in patierts with prostatic cancer. (W. W. Scott) 
Cancer, :973, 32, 1119. 

The Veterans Administration Cooperative Urologi- 
cal Reseerch Group's studies of cancer of the prostate. 
(D. P. Brar.) Cancer, 1973, 32, 1126. 

The natural history of prostatic cancer. (W. F. 
Whitmorz.) Cancer, 1973, 32, 1104. 

Diagnosis and staging of prostatic carcinoma. (R.J. 
Prout.) Cancer, 1973, 32, 1096. . 

Etiology, epidemiology and pathology of prostatic 
cancer. L. M. Franks.) Cancer, 1973, 32, 1092. 

Cancer of the prostate. (G. P. Murphy.) Cancer, 
1973, 32, 1089. 


Obstruction. Triamcinolone: adjuvant therapy for 


CURRENT UROLOGICAL LITERATURE: SELECT BIBLIOGRAPHY XXV 


vesical neck contractures. (C. F. Damico et al.) 
J. Urol. 1973, 110, 203. 


Physiology and Experimental Studies. Human 
prostatic reverse transcriptase and RNA-virus. 
(W. E. Farnsworth.) Urol. Res. 1973, 1, 106. 

Kulturen menschlicher Zellen aus Prostataadenom- 
und-karzinomgewebe und ihre Unterscheidungs- 
merkmale in vitro. (B. Brehmer and P. O. Madsen.) 
Urol. Int. 1973, 28, 338. 

Prostatic acid phosphatase: a potpourri. (C. W. 
Moncure.) Med. Coll. Virginia Quart, 1973, 9, 235. 

Scanning electron microscopic studies of control 
and hypertrophic human prostate glands. (M. A. 
Clark et al.) J. Urol. 1973, 110, 558. 

Der Einfluss gegengeschlechtlicher Hormonbehand- 
lung und Kastration auf Himoglobin und Blut- 
kórperchensenkugsgeschwindigkeit beim Prostats- 
karzinom (The influence of counter-sexual hormone 
therapy and castration on hemoglobin and rapidity 
of sedimentation of the blood corpuscles in prostata 
carcinoma. (A. Feustel and U. Nietzschmann.) 
Urol. Int. 1974, 29, 1. 

Current status of prostatic echography. (W. W. 
King et al.) J.A.M.A. 1973, 226, 444. 


Operative Procedures. Veränderungen der Blut- 
gerinnung beim chirurgischen Eingriff an der Prostata, 
Konsequenzen für die prophylaktische Therapie mit 
Antifibrinolytika. (K. Naber er al.) Helv. Chir. 
Acta, 1973, 40, 519. 

Der Aussagewert des prä- und des postoperativen 
Gerinnungsstatus bei transurethralen — Prostatek- 
tomien, (H. U. Grob.) Helv. Chir. Acta, 1973, 40, 
515. 

Operative risk in patients with prostatic hyper- 
plasia. (H. Salmela.) Scand. J. Urol. Nephrol. 1973 

, 105 

Arteriovenous fistula with prolonged bleeding 
following prostatic resection. (J. F. Redman.) 
J. Urol. 1973, 110, 329. 

Radical prostatectomy in the treatment of prostatic 
cancer. (O. S. Culp and J. J. Meyer.) Cancer, 1973, 
32, 1113. 

Cryoprostatectomy. Histological changes eluci- 
dated by serial biopsies. (R. I. Hansen and J. 
Wanstrup.) Scand. J. Urol. Nephrol. 1973, 7, 100. 

Cryosurgical prostatectomy. (J, D. Schmidt.) 
Cancer, 1973, 32, 1141. 

Transurethral prostatectomy without antibiotics. 
(J, B. Wear and P. Haley.) J. Urol. 1973, 110, 436. 

Prostatectomy in leukemic patients. (A. S. Girgis 
and H. Bergman.) J. Urol. 1973, 110, 333. 

Hemostatic retropubic prostatectomy. (H. 
Bensimon.) J. Urol. 1973, 110, 326. 

Perineal prostatectomy. (M. S. Saadi) Brit. J. 
Clin. Pract. 1973, 27, 355. 

Reconstruction of prostatic urethra: technique for 
simple perineal prostatectomy. (S. V. Kishev.) J. 
Urol. 1973, 110, 429. 

Control of infection after prostatectomy. (P. 
Nummi etal.) Ann. Chir. Gynaec. Fenn. 1973, 62, 142. 

The importance of determination of fibrinolytic 
activity before prostatectomy. (M. Misz ef al.) 
München. Med. Wschr. 1973, 115, 1971. 

Franzen-needle transrectal prostatic biopsy. (P. A. 
Trott et al.) Lancet, 1973, 2, 620, 

Value of prostatic cytology by transrectal aspiration. 
using a fine needle. (G. Rigondet and A. Lautier.) 
J. Urol. Nephrol. 1973, 79, 460. 


46/3—H* 


Transrectal prostatic biopsy. (J. P. Ward.) Lancet, 
1973, 2, 327. 

Die cytologische Diagnose des Prostatacarcinoms 
und seine verschiedenen Malignitütsgrade (Cyto- 
logical diagnosis of prostatic carcinoma by transrectal 
fine-needle biopsy and its malignancy grading). (P. 
Faul and M. Praetorius.) Urologie, 1973, 12, 259. 

Body temperature changes during prostatic re- 
section as related to temperature of irrigating solution. 
(T. D. Allen.) J. Urol. 1973, 110, 433. 

Various methods of determining irrigating fluid 
absorption during transurethral resection of the 
prostate: theoretical and practical considerations. 
(P. O. Madsen et al.) Urol, Res. 1973, 1, 70. 

Stimulation of prostatic antibodies by cryosurgery. 
D; M. Drylie and G. S. Hahn.) J. Urol. 1973, 110, 

Cryogenic surgery of the prostate. Results, (P. 
Guillemin and J. L'Hermite. J. Urol. Nephrol. 
1973, 79, 679. 

Poor results and complications of cryogenic surgery 
of the prostate using Sesia's apparatus. (M. Bittard 
and J. M. Colas.) J. Urol. Nephrol. 1973, 79, 682. 

Results of transurethral resection of prostate. 
(A. R. Mackenzie.) New York J. Med. 1973, 73, 2561. 

Transurethral incision of prostate. (A. Orandi.) 
J. Urol, 1973, 116, 229. 

Vermeidung postoperativer Logenstenosen nach 
transvesikaler Prostatektomie durch enzymatische 
Hydrolyse der Logennáühte. (W. Schwarzhaupt and 
K. Busse.) Urol. Int, 1973, 28, 356. 


URETHRA 


Congenital Anomalies. Zur Problematik der 
Harnróhrenklappen nach H. H. Young (The problems 
of urethral valves according to H. H. Young). (J. G. 
Moorman.) Urologie, 1973, 12, 219. 

Congenitale Polypen der Harnróhre bei Kindern. 
(Mildenberger and Schweizer.) Z. Kinder. Chir. 
1973, 13, 240. 

A technique for epispadias repair. (N. N. Khanna.) 
Plast. Reconstr. Surg. 1973, 82, 365. 

Epispadias in girls. Report of 3cases. (G. Monfort 
etal.) Ann, Chir. Infant. 1973, 14, 217. 

Chordee without hypospadias. (C. J. Devine and 
C. E. Horton.) J. Urol. 1973, 110, 264. 

A chromosome abnormality in hypospadias patients 
(G. Lupo et al.) Brit. J. Plast. Surg. 1973, 26, 235. 

Hypospadias, mental retardation and congenital 
hypothyroidism, (R. V. Estrada et al.) Rev. Clin. 
Esp. 1973, 129, 593. 

"Treatment of hypospadias by the Byars technique. 
(J. C. Nostiet al.) Plast. Reconstr. Surg. 1973, 52, 128. 

Hypospadias-repair with histoacrylic tissue and 
without indwelling catheter drainage. (W. Vahlen- 
sieck.) Urol. Res. 1973, 1, 2. . 

Congenital absence of the corpora cavernosus with 
meconium urethral obstruction. (E. O. Nkposong 
etal.) Ghana. Med. J. 1973, 12, 337. 

Duplication of the male urethra. (T. H. Cullen.) 
Brit. J. Surg. 1973, 60, 751. 

Bifid urethra with pre-anal opening. (C. Chatelain 
etal.) J. Urol. Nephrol. 1973, 79, 648. 

Double urethra with vertebral anomaly. (G. 
Hermann and H. Goldmann.) Int. Surg. 1973, 58, 574. 


Trauma.  Urethro-vesical anastomosis in severe 
obstetrical injuries. (S. Conte.) J. Urol. Nephrol. 
1973, 79, 565. 


xxvi 


Observations on the treatment of traumatic urethral 
injuries and the value of the fenestrated urethral 
catheter, (R. Turner-Warwick.) Brit. J. Surg, 1973, 
60, 775. 


Infections and Urethral Syndrome. Zur Frage der 
Urethralbiozoonose des gesunden Mannes. (M. 
Peter.) Derm. Mschr. 1973, 159, 710. 

Urinary frequency with dysuria. Diagnostica, 1973, 
May, 20 

Circadian rhythm in the urinary excretion of cyclic 
3^, 5'-adenosine monophosphate in man. (J. Sagel er 
al.) J. Clin. Endocr. 1973, 37, 570. 

Treatment of male urethral gonorrhoea with 
spectinomycin hydrochloride (Trobicin), (F. L. C. 
Tuza and G. Hatos.) Med. J. Aust. 1973, 2, 1090, 

Urethro-cervico trigonites. (D. M. de Andrade.) 
Rev. Brasil Med. 1973, 30, 163. 

Itchy urethra. (A. H., Franzblau.) Rocky Mountain 
Med. J. 1973, 70, 35. 

Recurring cystourethritis in women: is effective 
therapy available? (E. L. Lewis and T. H. Griffith.) 
J. Urol. 1973, 110, 544. 

Paradox of immune response to uncomplicated 
gonococcal urethritis, (D. H. Kearns er al.) New 
Eng. J. Med. 1973, 289, 1170. 

Microbiological studies on . non-gonococcal 
urethritis in Brisbane. (G. Davis et al.) Med. J. 
Aust. 1973, 2, 268. 

Results with Cephalexin in 30 cases of gonococcic 
urethritis. (B. Palmerio and C, Varotti.) G. Ital. 
Derm. 1973, 108, 414. 

Doxycycline (Vibramycin) in acute gonococcal 
urethritis. (S. J. Yawalkar eral.) Brit. J. Vener. Dis. 
1973, 49, 464, 

Acute urethritis in male college students. (J. A. 
McChesney ef al.) J.A.M.A. 1973, 226, 37. 


Obstructive Stricture. Some aspects of urological 
disease among the indigenous peoples of South West 
Africa: Part 1. Preoperative evaluation and treatment 
of uncomplicated urethral strictures. (H. F. Pieterse.) 
S. Afr. Med. J. 1973, 47, 2279. Part 2. Manage- 
ment of complicated urethral strictures. (H. F. Piet- 
erse.) S. Afr. Med. J. 1973, 47, 2326. 

Significance of urethral obstruction in girls. (E. 
Hradec et al.) Urol. Int. 1973, 28, 440. 

Urethral prolapse in young girls. (H. Klaus and 
R. T. Stein.) Pediatrics, 1973, 52, 645. 


Neoplasms. Pedunculated polyp of posterior 
urethra in children causing reflux and hydronephrosis. 
(J, O. Stadaas.) J. Pediat. Surg. 1973, 8, 517. 

Polyp of the posterior urethra in a child aged 7 years. 
(M. Bayart.) Ann. Chir. Infant. 1973, 14, 305. 

Aspects of the structure and clinical role of the 
carcino-embryonic antigen (CEA) and related macro- 
molecules with particular reference to urothelial 
carcinoma. (A. M. Neville ef al.) Brit. J. Cancer, 
1973, 28, 198. 

Mesonephric carcinoma involving urethra. (J. W. 
Konnak.) J. Urol. 1973, 110, 76. 

Peril of primary carcinoma of urethra in women. 
(D. T. Peterson et al.) J. Urol. 1973, 110, 72. 


Investigatory Procedures. — Vulvourethral. reflux: 
fiction? (N. O. Ericsson ert af.) J. Urol. 1973, 110, 
606. 


BRITISH JOURNAL OF UROLOGY 


"Tumors of the urethra in men and women. (H. 
Grabstald.) Cancer, 1973, 32, 1236. 

Retrograde urethrogram: diagnostic aid and hazard. 
(E. M. Mullin et al.) J. Urol. 1973, 110, 464. 

Ureteral meatus in infants and children. Endo- 
scopic appearances. (P. Sauvage et al.) Ann. Chir. 
Infant. 3973, 14, 209. 

Diagnosis of anterior urethral valves. (F. B. Scott 
and E. Caffarena.) J. Urol. 1973, 110, 261. 

Urethrography in investigation of proximal urethra! 
strictures. (N. K. Bissada er al.) J. Urol. 1973, 110, 
299, 

Cytological diagnosis of the term of pregnancy 
using urethrocytogram. (M. Vitse etal.) Rev. Franc, 
Gynec. Obstet. 1973, 68, 507. 

Urethrocolpography. (P. J. de Marsovszky er al.) 
Arch, Gynaek, 1973, 218, 351. 


Operative Procedures. Scrotal flap urethroplasty for 
strictures of deep urethra in infants and children. 
(E. J. McGuire and R. M. Weiss.) J. Urol. 1973, 110, 
599, 

Single-stage correction. of chordee and urethral 
plasty and penile forms of hypospadias. (G. A. 
Podluzhniy.) Acta Chir. Plast. (Praha), 1973, 15, 
190. 

Sodium methohexital amnesia for urethral instru- 
mentation. (H. Bodner eral.) J. Urol. 1973, 110, 208. 

The indwelling urethral catheter. Med. J. Aust. 
1973, 2, 565. 

New spiral-flap urethroplasty. (A. C. Gellman 
etal.) J. Urol. 1973, 140, 546. 


MICTURITION 


Physiology. Histologische Untersuchungsergeb- 
nisse der glatten Blasenwandmuskulatur tierexperi- 
mentell erzeugter neurogener  Blasenentleerungs- 
stérungen. (H. J. Pompino and D. Oerthel-Haid.) 
Urol. Int. 1973, 28, 294. 

Elektrische Reizung gesunder und querschnitt- 
gelihmter Blasen bei physiologischer Dehnung. 
(D. Britten ef ai.) Urol. Int. 1973, 28, 303. 

Emepronium bromide (Cetiprin®) (J. Boman and 
B. von Garrelts.) Scand. J. Urol, Nephrol. 1973, 7, 153. 

Determination of residual urine and voiding cysto- 
urethrography without the hazard of catheterization. 
(L. Baert) Medikon, 1973, 2, 323. 

Urodynamics of female incontinence: factors 
influencing the results of surgery. (E. P. Arnold 
et al) Amer. J. Obstet. Gynec. 1973, 117, 805. 

qavestigating female incontinence. Lancet, 1973, 2, 
1303. 

Continuous flow cystometry and urethral pressure 
profile measurement with monitored intravesical 
pressure: a diagnostic and prognostic investigation. 
(E. S. Glen and D. Rowan.) Urol. Res. 1973, 1, 97. 

Urethral compression operations for treatment of 
post-prostatectomy incontinence. (J. J. Kaufman.) 
J. Urol. 1973, 110, 93. 

Effect ef sacral nerve blocks on the function of the 
urinary bladder in humans. (G. L. Rockswold ef al.) 
dJ. Neurosurg. 1974, 40, 83. 

Scanning and transmission electron microscopic 
studies of exstrophic human bladder. (M. A. Clark 
and K. J. O'Connell.) J, Urol. 1973, 110, 481. 

A new approach for experimental substitution of 
bladder tissue. (M. Nakazono et al.) Trans. Amer. 
Soc. Artif. Intern. Organs, 1973, 19, 376. 


CURRENT UROLOGICAL LITERATURE: SELECT BIBLIOGRAPHY xxvii 


Electrical stimulation of the pubovesicalis muscle. 
An experimental investigation of urinary bladder 
RONG: (B. Gillot et al.) Ann. Urol. 1973, 7, 
157. 

The sympathetic innervation of the urinary bladder 
and urethra in the normal state and after para- 
sympathetic denervation at the spinal root level. 
(T. Sundin and A. Dahlström.) Scand. J. Urol. 
Nephrol. 1973, 7, 131. 


Neurogenic Disorders. Further cinecystourethro- 
graphy among spinal cord injury patients. (A. E. 
Comarr and L. J. Peha.) Urol. Int. 1974, 29, 34. 

Urological care of the paralyzed patient. (R. H. 
Hackler.) Med. Coll. Virginia, 1973, 9, 256. 

Die urologischen Komplikationen bei Spina- 
bifida-Kindern (The urinary complications in spina- 
bifida children). (J. Seiferth et al.) Urologie, 1973, 
12, 222. 

Herpes zoster-induced bladder paralysis. (J 
Pryor.) Arch. Phys. Med. 1973, 54, 528. 

Neurogene Blase bei Myelozele im Kindesalter. 
1. Diagnostik (The neurogenic bladder in meningo- 
myelocele in childhood. 1. _ Diagnosis). (F. 
Schindera et al.) Klin. Pddiat. 1973, 185, 200. 

Neurogene Blase bei Myelozele im Kindersalter 2. 
Operative Therapie (The neurogenic bladder in 
meningomyelocele in childhood 2. Surgical treat- 
ment). (H. Sommerkamp et al.) Klin. Pádiat. 1973, 
185, 207. 

Pathophysiology of the neurogenic bladder. (A. S. 
ar EAD etal.) Bull. N.Y. Acad. Med, 1973, 49, 
715. 

External sphincterotomy: evaluation of 150 patients 
with neurogenic bladder. (P. F. Schellhammer et al.) 
J. Urol. 1973, 110, 199. 

Neurogenic bladder dysfunction in myelodysplasia. 
(D. B. Halverstadt.) Southern Med. J. 1973, 66, 973. 

Effect of a new antispasticity drug on neurogenic 
bladder function: preliminary report. (M. S. 
Roussan er al.) Arch. Phys, Med, 1973, 84, 296. 

A simple way to teach neurogenic urinary dys- 
function. (J. G. Susset.) Union Med. 1973, 102, 2134. 

Herpes zoster of the anogenital area affecting 
urination and defaecation. (P. D. Fugelso et al.) 
Brit. J. Derm. 1973, 89, 285. 

A new treatment of psychogenic urinary retention 
by behaviour therapy. (Y. Lamontagne and I. Marks.) 
Union Med. 1973, 102, 1738. 

Acute urinary retention in women: brief discussion 
and unusual case report. (M. S. Polsky et al.) J. 
Urol. 1973, 110, 541. 

Komplexe konservative Therapie des insuffizienten 
Blasenverschlusses bei alten Frauen mit Ubretid 
Ostriol und Gymnastik (Complex conservative therapy 
of urinary incontinence in elderly women with 
Ubretid, Oestriol and gymnastic exercises). (R. 
Slunsky.) Wien. Klin. Wschr. 1973, 85, 759. 

"Treatment of urinary incontinence by reconstruction 
of the proximal urethra with a strip of bladder. (E. 
Roseau.) Nouv. Presse Méd. 1973, 2, 2347. 

Urinary incontinence in myelomeningocele. (A. S. 
Cass and B. R. Spence.) J. Urol. 1973, 110, 136. 

Marsupial principle in maintenance of personal 
hygiene in urinary incontinence. (F. L. Willington.) 
Brit. Med. J. 1973, 3, 626. 

Roentgen diagnosis of female stress urinary in- 
continence  Roentgenological and clinical study. 
(L. Ala-Ketola.) Acta Obstet. Gynec. Scand. 1973, 
52 Suppl. 23. 


Procedura chirurgica per il trattamento dell'- 
incontinenza urinaria da sforzo. (U. Bologna.) 
Minerva Ginec, 1973, 25, 413. 

Incontinenza urinaria femminile. (G. P. Ceci) 
Minerva Ginec. 1973, 25, 405. . 

Rontgenologische Untersuchung bei Harninkon- 
tinenz. (A. Hittmair.) Minerva Ginec. 1973, 25, 419. 

Terapia ed esiti a distanza della recidiva dell'in- 
continenza urinaria con il metodo di Burch. (P. 
Spanio.) Minerva Ginec. 1973, 25, 423. 

La nostra esperienza in tema di incontinenza 
urinaria da sforzo. (A. Moschino and R. Lentsch.) 
Minerva Ginec. 1973, 25, 424. 

Urinary incontinence: control by external device. 
(W. E. Bradley et al.) Arch. Phys. Med. 1973, 54, 376. 

Treatment of incontinence secondary to mye- 
lodysplasia by an implantable prosthetic urinary 
sphincter. (F. B. Scott ef al.) Southern Med. J. 
1973, 66, 987. 

Vaginal repair and abdominal suspension of the 
vagina with resultant cure of stress incontinence, 
(B. Shute.) Zbl. Gynaek. 1973, 95, 1180. 

The management of female urinary stress incon- 
tinence. (E. B. Cantor.) Int. J. Gynec. Obstet. 1973, 
11, 153. 

Application of functional electrostimulation in 
treating paraplegic patients’ urinary incontinence. 
(G. Godec et al.) Zdrav, Vestn. 1973, 42, 472. 

Stress incontinence of urine: retrospective study of 
complications and fate results of simple suprapubic 
suburethral fascial slings. (W. R. Sloan and B. N. 
Barwin.) J. Urol. 1973, 110, 533. 

Comparison of emepronium bromide and flavoxate 
hydrochloride in treatment of urinary incontinence. 
(S. K. Stanton.) J. Urol. 1973, 110, 529. 

Incontinentia pigmenti with neurological features. 
(E. M. Brett for E. J. Moynahan.) Proc. Roy. Soc. 
Med. 1973, 66, 1086. 

Polytef augmentation urethroplasty: correction of 
surgically incurable urinary incontinence by injection 
technique. (S. Berg.) Arch. Surg. 1973, 107, 379. 

Bedeutung, Wertung und Entwicklung der 
Deszensus-und Inkontinenzoperation an der Berliner 
Universitàts-Frauenklinik. (W. Fischer and D. 
Lamm.) Zbl. Gynaek. 1973, 95, 1169. 

Spatergebnisse der operativen Behandlung der 
weiblichen Rezidiinkontinez. (F. Schreiter.) Helv. 
Chir. Acta, 1973, 40, 523. 

Urinary incontinence: a problem to hold on to. 
(J. H. Texter.) Med. Coll. Virginia Quart. 1973, 9, 230. 

Harnweginfektionen nach Deszensus- und Inkon- 
tinenzoperationen. (W. Fischer and K. J. Klebingat.) 
Zbl. Gynük. 1973, 95, 1655. 

Treatment of enuresis. (D. T. Mahony.) J.4.M.A. 
1973, 226, 1010. 

Enuresis. (E. Rafi-Zadeh and E. Feldman.) Canad. 
Med. Ass. J. 1973, 109, 677. 

Conditioning techniques and enuresis. (G. C. 
Ton and R. T. T. Morgan.) Med. J. Aust. 1973, 

, 329. 

Enuresis. Med. J. Aust. 1973, 2, 302. 

Enuresis. (R. M. Reece.) Amer, Family Phys. 
1973, 8, 109. 

Organic lesions causing enuresis in the child. 
(P. puck and P. Sauvage.) J. Med. Strasbourg, 1973, 
4, 643. 

Clomipramine (Anafranil) in the treatment of pain, 
enuresis and anorexia nervosa. (G. Beaumont.) J. 
int. Med. Res. 1973, 1, 435. 

Enuresis. Med. J. Aust. 1973, 2, 616. 


xxviii 


Enuresis. Med. J. Aust. 1973, 2, 564. 

Rapidity of response to the treatment of enuresis. 
(G. C. Young and R. T. T. Morgan.) Develop. 
Med. Child. Neurol. 1973, 15, 488. 

Human chorionic gonadotrophin (*Pregnyl") in 
the treatment of nocturnal enuresis. (G. A. de Jonge.) 
Develop. Med. Child. Neurol. 1973, 15, 497, 

Family practice: enuresis. (W. Feldman.) Canad. 
Med. Ass. J. 1973, 109, 218. 

Treatment of enuresis in children with a combination 
of amitriptyline and perphenazine. (M. Alison and 
J. Didier.) Rev. Neuropsychiat, Infant. 1973, 21, 475. 

Terapia dell'enuresi notturna nell'infanzia. (R. 
Lempp.) Minerva Med. 1973, 64, 4005. 


Investigatory Procedures. Zur Prophylaxe und 
Therapie des Harnweginfekts bei Dauerkatheter (nach 
vaginalen Operationen) unter besonderer Berücksich- 
tigung von Nachuntersuchungen. (U. Keller.) Zhfí. 
Gynák. 1973, 95, 1663. 

Diagnostik von Katheterresten (The diagnosis of 
catheter fragments). (Ll. Zoble.) Fortschr. Rént- 
genstr. 1973, 119, 371. 

Katheterlose seitengetrennte Nierendurchblütungs- 
messung mit J131 Hippuran. (H. U. Pixberg and P. 
Pfannenstiel.) Radiol. Diagn. (Berlin), 1973, 14, 89, 

Methodology of Zeiss's indwelling loop catheter. 
(W. von Niederhausern and M. Bonard.) Ann. Urol. 
1973, 7, 137. 

Detection of endotoxemia by the limulus test in 
patients with indwelling urinary catheters. (R. A. 
Garibaldi et al.) J. Infect. Dis. 1973, 128, 551. 

Sealed sources of 99"Tc inserted into standard 
biopsy needles and catheters: use in anatomic localiza- 
tion by external radionuclide imaging. (J. P. Green 
etal.) J. Nucl. Med. 1973, 14, 743. 

External graphic methods and simultaneous 
catheterization studies. (H. Takezawa.) Jap. Circ. J. 
1973, 37, 701. 


DIVERSION 


Simplified stomal collecting device. (P, F. 
Schellhammer and R. C. Bunts.) J. Urol. 1973, 110, 
195. 

Urinary diversion in children. (A. R. Kendall er al.) 
J. Amer. Osteopath. Ass. 1973, 73, 52, 


LITHIASIS 


Akute Nierenischámie und experimentelle Harn- 
steinbildung. (B. Terhorst et al.) Urol. Int. 1973, 
28, 250. 

Anwendung der Uretersteinzange bei Abrasio. 
(H. Kyank.) Zbl. Gynaek. 1973, 95, 1000. 

Recurrent urinary tract calculi possibly due to 
inherited cystathioninuria. (G. W. Frimpter.) 
Aerospace Med. 1973, 44, 1300. 

Das Harnsteinleiden (Urinary calculi). (W. 
Vahlensieck.) Wien. Med. Wschr. 1973, 123, 561. 

Prevention of relapse in urolithiasis, (H. P. Bastian 
and P. Brühl.) München. Med. Wschr. 1973, 115, 2079. 

Trocar lithotripsy: new perspective. (H. J, Reuter 
and I. W. Jones.) J. Urol. 1973, 110, 197. 

Laxantienabusus und  Urolithiasis (Abuse of 
laxatives and urolithiasis). (O. Woersdoerfer and 
F. Schreiter.) Actuelle Urol. 1973, 4, 265. 

Invisible lithiasis. (J. Mirabel) J. Urol. Nephrol. 
1973, 79, 702. 

Dissolution of uric acid stones by local lavage. 
(P. Nummi.) Scand. J. Urol. Nephrol. 1973, 7, 172. 


BRITISH JOURNAL OF UROLOGY 


Critical review of stone manipulation: a 5-year 
study. (F. B. Mahon and R. F. Waters.) J. Urol. 
1973, 110, 387. 


INFECTION 


Beiträge zur Ätiologie der  Urethritiden und 
Prostatitiden. (M. Peter er al) Derm. Mschr. 1973, 
159, 715. 

L'inflammazione in urologia. (S. R. Rossetti.) 
Clin. Ter. 1973, 66, 111. 

A double blind study of co-trimoxazole in the 
urinary infection. Comparison with an antibiotic 
drug. (J. Derluyn et al) Acta Urol. Belg, 1973, 41, 
449 


Contribution au traitement des infections urinaires 
de la grossesse. (A. Alal et al.) Ouest Med. 1973, 
26, 439. 

Complete and incomplete antibodies in urinary 
infections in children. (W, Sitzen et al.) German 
Med. 1973, 3, 56. 

26 cases of urinary infection. (P. Ensel) Sem. 
Hop. (Paris), 1973, 49, 711. 

Infección urinaria en el recién nacido. Valor 
diagnóstico de la punción vesical ( Urinary infections 
in the new-born. Diagnostic value of vesical punc- 
ture), (M. Carbonell-Juanico er al) Rev. Esp. 
Pediat. 1973, 29, 539. 

Diagnosis and treatment of urinary infections. 
(C. P. Miralda.) Med. Clin. 1973, 60, 558. 

Trimethoprin-sulfamethoxazole in the treatment of 
urinary infections. (M. A. Stella.) Rey. Brasil Med. 
1973, 30, 322. 

Urinary infections because antimicrobial resistant 
enterobacteriaceae. (J. M. A. Reinlein ez al) Rev. 
Clin. Esp. 1973, 130, 295. 

Inflammatory diseases of the urinary organs in 
patients with diabetes mellitus. (V. G. Spesivtseva 
etal.) Sovet. Med. 1973, no, 10, Oct., 103. 

Urinary infection in diabetes. (J. Cl. Schrub er 
al.) Cah, Med. 1973, 14, 923. 

Excellent results with bactrim in 30 cases of urinary 
infection. (G. Guerritore.) Minerva Pediat. 1973, 
25, 1356. 

Infezione urinaria nel diabetico, (J. Cl. Schrub e 
al.) Minerva Med. 1973, 64, 2185. 

"Velocef Squibb" en el tratamiento de las infec- 
ciones respiratorias y urinarias. (A. G. Francisco.) 
Folia Clin. Int. (Barc), 1973, 23, 616. 

Experimental urinary infection in rats: pregnancy 
outcome and its relationship to uterine contractility. 
(N. L. Sala er al) Amer. J. Obstet. Gynec. 1973, 117, 
255. 

Operative Behandlung urologischer Komplikationen 
bei chronischer Bilharziose (Schistosomum haema- 
tobium)( Operative treatment of chronic urinary bilhar- 
ziasis). (S. Allenspach.) Urol. Int. 1973, 28, 417. 

Quantitive glucose measurement in urine as screen- 
ing test for urinary tract infections. (A. Zimmermann 
et dl.) Urol. Res. 1973, 1, 131. 

Resistenprüfung der Erreger von Harnweginfekten 
auf Agartrágern (Resistance testing by dipslide of 
pathogens in urinary tract infection). (E. Busser and 
U. Binswangler.) Schweiz. Med. W'schr. 1973, 103, 
1294, 


Trimethopim-sulphamethoxazole, ampicillin, sul- 
fisoxazole: comparative study in urinary tract in- 
fections. (V. Muangman and P. Gojasenti.) J. Med. 
Ass. Thailand, 1973, 56, 448, 


CURRENT UROLOGICAL LITERATURE: SELECT BIBLIOGRAPHY Xxix 


Comparative effect of sulphonamide and cotrimoxa- 
zole in urinary tract infections in Ceylon. (B. 
Senewiratne et al.) Lancet, 1973, 2, 225. 

Bacteriology and antibiotic sensitivity in acute 
urinary tract infections in Ceylon. (B. Senewiratne 
et al.) Lancet, 1973, 2, 222. 

Experience with intensive surveillance of urinary 
tract infection. (S. G. Muholland et al) Surg 
Gynec, Obstet. 1973, 137, 789. 

Urinary glucose unreliable as test for urinary tract 
infection in infancy. (S. Dosa et al) Arch. Dis. 
Child. 1973, 48, 733. 

Urinary tract infection. (R.J. Fass etal.) J.A.M.A. 
1973, 225, 1509. 

Indanyl carbenicillin in chronic recurrent urinary 
tract infections. (H. Seneca.) J. Urol, 1973, 110, 249. 

Study of hospital urinary tract infections. (S. G. 
Mulholland and N. J. Bruun.) J. Urol. 1973, 110, 245. 

Constipation and urinary tract infection. (P. Z. 
Neumann et al.) Pediatrics, 1973, 52, 241. 

Screening for urinary tract infection in newborn 
infants. (A. S. Aronson and N, W. Svenningsen.) 
J. Pediat. 1973, 83, 509. 

Chronic urinary tract infection in a child due to 
salmonella brandenburg. (D. Adam and F, 
Daschner.) Infection, 1973, 1, 126. 

Bactericidal effect of normal human serum on Æ. 
coli strains from normals and patients with urinary 
tract infection. (S. Ollinget al.) Infection, 1973, 1, 24. 

Urinary tract infection in children. (A. J. Kahn 
and C. V. Pryles.) Amer. J. Nurs. 1973, 73, 1340. 

Underlying diseases in urinary tract infection— 
viral serologic investigations. (H. Olbing e! ai.) 
Infection, 1973, 1, 71. 

Management of chronic urinary tract infection in 
the elderly. (H. Seneca.) Drug. Ther. 1973, 3, 49. 

Antimicrobial agents in treatment of postoperative 
infections of the urinary tract related to catheteriza- 
tion. (E. A. Slotnick and D. A. Chakmakian.) J. 
Amer. Osteopath. Ass. 1973, 73, 212. 

Cefazolin in the treatment of urinary tract infections 
(C. E. Cox.) J. Infect. Dis. 1973, 128, $397. 

Preliminary experience with ciclacillin, a new semi- 
synthetic penicillin, in the treatment of urinary tract 
infections. (W. Oosterlinck and W. De Sy.) Acra 
Urol. Belg. 1973, 41, 459. 

Herellea vaginicola in urinary tract infection. 
(H. R. Kelly et al.) J. Urol. 1973, 110, 457. 

A survey of office management of urinary tract 
infections in childhood. (T. F. Dolan and A. Meyers.) 
Pediatrics, 1973, 52, 21. 

Diagnosis and treatment of urinary tract infections. 
(F. Smeets.) Louvain Med. 1973, 92, 293. 

Cephradine in recurrent urinary tract infections. 
(J. A. Whitworth et al.) Med. J. Aust. 1973, 2, 742. 

Escherichia coli in urinary tract infection: an 
epidemiological study. (C. M. O'Keefe and K. F. 
Fairley.) Med. J. Aust. 1973, 2, 318. 

La infección urinaria en lactantes de un mes a un 
año de vida (Urinary tract infection in children). 
(A. E. Cortes and A. G. Vila.) Med. Esp. 1973, 69, 373. 

Spondylitis following urinary tract instrumentation. 
(N. A. Moffat.) J. Urol. 1973, 110, 339. 

Medicine in old age: urinary tract diseases. (B. 
Moore-Smith.) Brit. Med. J. 1973, 3, 686. 

Early detection of primitive urinary tract conditions. 
(G. van Kote.) Rey, Pract. 1973, 23, 3617. 

Trimethoprim 4- sulphamethoxazole in urinary tract 
infections. A double blind trial. (S. T. Madsen.) 
Scand. J. Urol. Nephrol. 1973, 7, 184. 


Urinary tract infection in general practice: the value 
of suprapubic bladder aspiration with immediate 
culture plating. (P. J. Cusins.) S. Afr. Med. J. 1973, 
47, 1707. 

Urinary tract infections in diabetics. (J. Cl. 
Schrub et al.) Münch. Med. Wschr. 1973, 115, 1604. 

Urinary tract infection in women. (G. E. Moore.) 
Lancet, 1973, 2, 851. 

Urinary-tract infection in non-pregnant women. 
(R. R. Bailey et al.) Lancet, 1973, 2, 275. 

Experimentelle Untersuchungen zur Keimkor- 
relation zwischen  Blasenurin und  Periurethral- 
beziehungsweise Vaginalseket bei Harnwegsinfek- 
tionen. (P. Brühl and L. Weissbach.) Urol. Int. 
1973, 28, 332. 

Harnweginfektion und pathologische  Veránde- 
rungen des Harntransportsystems während der 
Schwangerschaft. (I. Szemesi and E. Hajós.) Acta 
Chir. 1973, 14, 147. 

Retroperitoneale Lipodystrophie mit Harnwegs- 
stauung im Verlauf einer Pankreatitis. (L. V. 
Wagenknecht.) Chirurg. 1973, 44, 313. 

Prophylaxe chronischer Harnwegsinfekte. (J. 
Eigler and E. Held.) Internist, 1973, 14, 320. 

la terapia della infezioni batteriche delle vie 
urinarie. (U. Bologna.) Clin. Ter. 1973, 65, 110. 

Die Bedeutung nicht signifikanter Keimzahlen bei 
zuverlässig kontrollierter Therapie chronischer Harn- 
wegsinfektion. (F. Daschner et al.)  Mschr. Kinder- 
heilk. 1973, 121, 486. 

“How to establish diagnosis for urinary tract 
infections.” (L. Baert et al.) Medikon, 1973, 2, 425. 

Assessment of plane dipslide quantitation of 
bacteriuria. (T. A. McAllister et al.) Nephron, 1973, 
11, 111. 

Pregnancy bacteriuria; the significance of site of 
infection. (K. F. Fairley et al.) Med. J. Aust. 1973, 
2, 424. 

Evaluation of a bacteriurium screening test in a 
large hospital environment. (L. B. Senterfit and 
P. B. Baldridge.) Amer. J. Med. Techn. 1973, 39, 454. 

The prevalence of bacteriuria in full-term and 
premature newborn infants. (J. M. Littlewood and 
reply by C. M. Edelmann.) J. Pediat. 1973, 83, 888, 
889. 


Urine culture pipet: simple inexpensive method for 
bacteriuria quantitation. (D. H. Zornow and M. W. 
Woodruff.) J. Urol. 1973, 110, 449. 

Clinical evaluation of testing immediate antibiotic 
disk sensitivities in bacteriuria. (J. R. Perez and 
J. Y. Gillenwater.) J, Urol. 1973, 110, 452. 

Asymptomatic bacteriuria and the nephrotic 
syndrome in children. (M. McVicar et al.) Nephron, 
1973, 11, 325. 

Experience with a simultaneous examination of 
leucocyturia and bacteriuria. (M. Megyeri et al. 
Deutsch. Gesundh. 1973, 28, 2105. 

Simplified water-loading test in bacteriuria. (A. S. 
Dontas et al.) Nephron, 1974, 12, 121. 

Screening for bacteriuria; present status and future 
prospects. (J. D. Williams.) J. Irish Med. Ass. 1973, 

Bacteriuria in general practice. (P. P. R. Grob.) 
J. Irish Med, Ass. 1973, 66, 626. 

Nachweis von Prüzipitinen gegen E.-coli-Antigene 
bei Kindern mit Harnwegsinfektionen. (W. Sietzen 
et al.) Deutsch. Med. Wschr. 1973, 98, 2418. 

Viewpoint: urine screening programs in schools 
(P. A. Forbes and K. N. Drummond.) Canad. Med. 
Ass. J. 1973, 109, 979, 


XXX 


Urinary tract infection in children. (E. J. Sanford 
and T. J. Rohner.) Penn. Med. 1973, 76, 46. 

Increasing sensitivity rates of urinary gram- negative 
bacilli to antimicrobials. (W. A. Black and 1 
Hatch.) J. Urol. 1973, 110, 336. 

Urine-blood level study of fenil carbenicilina sodica 
(Phenyl ester of carbenicillin), (A. M. Barrera et al.) 
Med. Rev. Mex. 1973, 83, 344, 

Zur Harnbakteriologie. Ein Leistungsvergleich von 
Objekttráger- und Agarplattenkulturen (Urine bac- 
teriology. A comparison of the effectiveness of 
cultures on glass slides and on agar plates). (H. 
Schóll.) Wien. Med. Wschr. 1973, 123, 753. 

Urinary inspection inside and outside the hospital 
environment: a bacteriological, epidemiological and 
therapeutical study. (J. Sanchez-Buenaventura.) 
Med. Esp. 1973, 70, 49. 

Urogenital staphylococcal infections. Report of 
109 cases and study of 11 strains. (A. Siboulet and 
M. Bouattour.) J. Urol. Nephrol. 1973, 79, 421. 

Rapid bacteriological identification of uropatho- 
gens. (H. Seneca and S. Avakian.) J. Urol. 1973, 
110, 446. 

L'inflammazione in urologia. (S. R. Rossetti.) 
Clin. Ter. 1973, 65, Supp. 2, pt. 2, 69. 

Untersuchungen zum Mykoplasmenbefall des 
weiblichen Urogenitaltraktes (Investigations on the 
incidence of mycoplasma in the female urogenital 
tract). (E. R. Weissenbacher er al) Geburts. 
Frauenheilk. 1973, 33, 786. 


NEOPLASMS 


Tumours of the adrenal cortex. (J. H. Harrison 
et al.) Cancer, 1973, 32, 1227. 

Pelvic lipomatosis: successful surgical treatment. 
(A. A. Carpenter.) J. Urol. 1973, 110, 397. 

Harnwegsobstruktion durch ein sakrokokzygeales 
Teratom. (H. Lipsky.) Zbl. Chir. 1973, 98, 1618. 

Retroperitoneal lipoblastic tumors in children. 
(E. T. Gonzales and E. E. Anderson.) J. Urol. 1973, 
110, 474. 

Carcinoembryonic antigen in patients with urologic 
cancers. (P. Guinan et al.) Urol. Res, 1973, 1, 101. 

Combination therapy of urogenital embryonal 
rhabdomyosarcoma in children. (F. Ghavimi er al.) 
Cancer, 1973, 32, 1178. 

Treatment of metastatic transitional cell carcinoma 
with adriamycin, (E. J. McGuire et al.) J. Urol. 
1973, 110, 384. 


RADIOLOGY—ISOTOPE STUDIES— 
SONOGRAPHY 


Paractol zur Vorbereitung bei der Róntgendiag- 
nostik der Nieren und harnableitenden Wege. (H. W 
Stix.) MedWelt. 1973, 24, 1182. 

Urographic findings in the Bardet-Biedl syndrome. 
formerly the Laurence-Moon-Biedl syndrome. (D. J. 
a and P. J. McDonald.) Radiology, 1973, 109, 

Radionuclide postpartum evaluation of the urinary 
tract during anovular therapy. (J. D. Clayton and 
J. A. Roberts.) Surg. Gynec. Obstet. 1973, 137, 215. 

Lymphology of urinary tract. IVth international 
Congress Tucson (Arizona). (L. Arvy.) J. Urol. 
Nephrol. 1973, 79, 768. 

Isotope identification of urinary tract Su rd 
in the neonate. (H. L. Lefkowitz er al.) JAMA 
1973, 226, 791. 


BRITISH JOURNAL OF UROLOGY 


Kameraszintigraphische Untersuchungen an uro- 
logischen Patienten. (A. Bekier.) NuclearMedizin, 
1973, 12, 232. 

lliac artery intimal dissections and thrombosis 
complicating excretory urography. (I. Eriksson and 
B. Sahlstedt.) J. Urol. 1973, 110, 111. 

Extrarenal excretion of urographic contrast material. 
(C. M. K. Nelson ef al.) J. Urol. 1973, 110, 109. 

Urographie bei Niereninsuffizienz. (T. Owman.) 
Radiologie, 1973, 13, 283. 

Urographie in Kombination mit angiographischen 
Untersuchungen als Screening-Methode für Nierener- 
P b c (O. Olsson.) Radiologie, 1973, 13, 

6. 


Urographic contrast agents, (G. T. Benness and 
M. Glazer.) Clin. Radiol. 1973, 24, 445 

Death during intravenous urography: overdosage 
syndrome in young infants. (E. G. Kassner er al.) 
New York J. Med. 1973, 73, 1958. 

Before and after dialysis urography. (J. A. Becker.) 
Radiology, 1973, 109, 271 

Pediatric uro-radiology. (H. Grossman.) Med. 
Coll. Virginia Quart. 1973, 9, 261. 

Spontane  Kontrastmittel-Extravasate bei der 
Infusionsurographie. (G. Staehler and A. Hofstetter.) 
Radiologie, 1973, 13, 291. 


CYTOLOGY 


Urinary conduit cytology. (W. H. Wolinska and 
M. R. Melamed.) Cancer, 1973, 32, 1000. 

Rapid urinary cytology by phase contrast micro- 
scopy. (H. J. de Voogt.) Urol. Res. 1973, 1, 113. 

Hematuria in sickle cell C disease: precipitation by 
acidosis and correction by dialysis. (S. D. Mahurkar 
etal.) d. Urol. 1973, 110, 443. 

Der diagnostische Wert. der Harnzytologie. (D. 
Bóck and G. Dobrovits.) Helv. Chir. Acta, 1973, 
40, 545. 

Idiopathic hematuria of childhood: pathologic 
findings in the kidney in six patients. (G. S. Spear 
etal.) Hum. Path. 1973, 4, 349. 


VAS DEFERENS 


Vasectomy. Histochemical changes in the testis 
and epididymis after vasectomy. (L. K. Lothari and 
P. Mishra.) dnt. J. Fertil. 1973, 18, 119. 

Sterility in male animals induced by injection of 
chemical agents into the vas deferens. (C. Freeman 
and D. S. Coffey.) Fertil. Steril. 1973, 24, 884. 

Spontaneous reanastomosis of the vas deferens. 
(A. H. Franzblau.) Rocky Mountain Med. J. 1973, 
70, 35. 

Autoimmune hypospermatogenesis in vasectomized 
ginea pigs. (N. J. Alexander.) Contraception, 1973, 

Community response to free vasectomy. (B. Aron 
etal.) New York J, Med. 1973, 73, 2270. 

Changes in the canine testes aft ter bilateral vasectomy 
-—an experimental study, (A. M. Vare et al.) Fertil. 
Steril, 1973, 24, 793. 

A better vasectomy. (J. 
Med. Ass. 1973, 60, 24. 

Screening of vasectomy specimens. (P. J. Westwood 
and A. C. Hunt.) J. Clin. Path. 1973, 26, 723. 

Vasectomy—review of 579 operations. (F. 
Rodriguez and C. M. Phillips.) J. Florida Med. Ass. 
1973, 60, 25. 


L. Greene.) J. Florida 


CURRENT UROLOGICAL LITERATURE: SELECT BIBLIOGRAPHY xxxi 


Vasectomy as a vehicle for prevention of family 
disorders. (J. L. Nash) Fertil. Steril. 1973, 24, 
640. 

Experiences of vasectomy for voluntary sterilisation 
of males. (T. Lehtonen and H. Juusela.) Scand. J. 
Urol. Nephrol. 1973, 7, 123. 

Urologists differ on reversibility of vasectomy. 
Hospital Pract. 1973, 8, No. 10, 36. 

Immunological effects of vasectomy. (J. B. Henry 
et al.) J.A.M.A. 1973, 225, 642. 

Immediate sterility after vasectomy. (D. Urquhart- 
Hay.) Brit. Med. J. 1973, 3, 378. 

Vasectomy . . . as an office procedure. (M. T. 
Richards.) Canad Med. Ass. 1973, 109, 394. 

Vasectomy: sperm antibodies. (R. Ansbacher.) 
Fertil, Steril. 1973, 24, 788. 

Morbidity associated with vasectomy. (J. O. Esho 
etal.) J. Urol, 1973, 110, 413. 

Sperm granulomas: adverse effect of vasectomy. 
"T M. Kwart and D. S. Coffey.) J. Urol. 1973, 110, 
416. 

Pathogenesis of hydro-testis after ligation of vas 
deferens: study in several species. (A. H. Horan.) 
J. Urol. 1973, 110, 317. 

Surgical correction of post-vasectomy sterility. 
(J. W. Dorsey.) J. Urol. 1973, 110, 554. 

Vasovasostomy : results of questionnaire of members 
of American Urological Association. (F. C. Derrick 
etal.) J, Urol. 1973, 110, 556. 


EPIDIDYMIS 


Oxidation rates of Krebs cycle carboxylic acids by 
the mitochondria of hypotonically treated rabbit 
epididymal spermatozoa. (E. Keyhani and B. T. 
Storey.) Fertil. Steril. 1973, 24, 864. 

Some cellular characteristics of the epididymal 
adipose tissue in lean and obese-hyperglycaemic mice. 
(R. R. Abraham.) Diebetologia, 1973, 9, 303, 

Acute epididymitis in Vietnam: review of 52 cases. 
(S. R. Shapiro and L. C. Breschi} Milit. Med. 1973, 
138, 643. 

Epididymal obstruction: frequency in elderly men. 
(A. H. Horan and J. K. Mooney.) J. Urol. 1973, 110, 
227. 

Effect of hypophysectomy, castration and androgen 
replacement upon fertilizing ability of rat epididymal 
spermatozoa. (A. K. Dyson and M. C. Orgebin- 
Crist.) Endocrinology, 1973, 93, 391. 


TESTIS 


General. Ascension of testis after. correction of 
kyphoscoliosis. (Y. Inaba et al.) J. Urol. 1973, 110, 
219. 

Ectopic pinealoma: an unusual clinical presentation 
and a histochemical comparison with a seminoma of 
the testis. (J. M. Beeley er al.) J. Neurol. Neurosur. 
Psychiat. 1973, 36, 864. 

Effect of human chorionic gonadotropin on plasma 
and urine testosterone in boys with delayed puberty. 
(B. T. Rudd et al.) Arch. Dis. Child. 1973, 48, 590. 

Effects of radiations on succinate dehydrogenase 
levels in testes and epididymis of rats, mice and 
guinea pigs. (N. J. Chinoy et al.) Strahlentherapie, 
1973, 145, 720. 

Natural feeling testicular prosthesis. (J.K. Lattimer 
etal.) J. Urol. 1973, 110, 81. 


Congenital Anomalies. Cystic dysplasia of testis: 


unique congenital anomaly studied by  micro- 
dissection. (J. C. Leissring and R. O. Oppenbeimer.) 
J. Urol. 1973, 110, 362. 

Major lesions of the testicles Observed in infants 
born by breech presentation. (P. Sauvage et al.) 
Rev. Fran. Gynec. Obstet. 1973, 68, 579. 


Maldescent. Vorläufige Ergebnisse klinischer, 
biochemischer und anatomischer Untersuchungen 
bei Maldescensus Testis (Preliminary report on clinical 
biochemical and anatomical investigations of boys 
with undescended testes). (K. Jendricke ef al.) 
Mschr. Kinderheilk. 1973, 121, 634. 

Histologische Untersuchungen beim Leistenhoden 
(Histological investigations of cryptorchidism). (G. 
BIO and H. Regele.) Mschr. Kinderheilk. 1973, 
121, 611. 

Current therapy for undescended testicle; rational 
for treatment between ages four and five. (A. M 
Smith et al.) New York J, Med. 1973, 73, 2557. 

Experimental cryptorchidism: effect on serum LH 
and FSH inthe rat. (P. C. Walsh and R. S. Swerdloff.) 
Urol. Res. 1973, 1, 22. 

Structural abnormalities of the undescended testis. 
(S. J. Dickinson.) J. Pediat. Surg. 1973, 8, 523. 

Über das Auftreten cholinerger Nervenfasern in den 
Tubuluswánden des Hodens bei primarem Hypo- 
gonadismus (Klinefelter-Syndrom, Krytporchismus) 
(On the presence of cholinergic nerve fibers in the 
walls of testicular tubules in primary hypogonadism 
(Klinefelter’s syndrome, cryptorchism)). (K. H. 
Usadel et al.) Klin. Wschr. 1973, 51, 1016. 

Untersuchungen der hypophysárgonadalen Wech- 
selbeziehung beim experimentellen Kryptorchismus. 
O. E. Altwein and R. F. Gittes.) Urol. Int. 1973, 
28, 370. 

The optimum treatment for undescended testis. 
(K. J. Lattimer.) Med. Coil. Virginia Quart. 1973, 
9, 270. 

Infarction of an abdominal undescended testis 
presenting as a calcified abdominal mass in a newborn. 
(S. K. Cho er al.) Radiology, 1974, 110, 173. 

Trauma and Torsion. Traumatic rupture of the 
testicle. An underestimated pathology. (C. C. 
Schulman.) Urol. Int. 1974, 29, 31. 

Bilateral torsion of appendix testis. (M. B. Rose 
and H. Pambakian.) J. Urol. 1973, 110, 408. 

Torsion of previously operated testicle. (P. W. 
Johenning.) J. Urol. 1973, 110, 221. 

Torsion of an intraabdominal testicle in a neonate. 
Sen and A. D. Schafer.) J. Pediat. Surg. 1973, 
8, 551. 

Testicular infarction, (I. Purpón et al.) Int. Surg. 
1973, 58, 740. 


Infection. Immunhistologische Befunde am Hoden 
bei granulomatóser Orchitis. Immunohistological 
changes in the testis in granulomatous orchitis. (R. 
Krüger et al.) Deutsch. Med. Wschr. 1973, 98, 2215. 

Orchitis and testicular abscess formation as com- 
plications of Salmonella virchow gastro-enteritis. 
Me Kostalas and E. Thomas.) Med. J. Aust. 1973, 

, 769. 


Neoplasms. Leukemic infiltration of the testes in 
acute myelocytic leukemia during bone marrow 
remission. (P. Dublin et al.) J. Pediat. 1973, 83, 886. 

Selective scintigraphic lymphography of the testes. 
(S. Spaventi er al.) Nuclearmedizin, 1973, 12, 148. 


xxxii 


Bilateral simultaneous seminoma of the testicles: 
a case report. (P. A. McLean and H. Browne.) 
J. Irish Med. Ass. 1973, 66, 514. 

Aspetti dell'aggressione immunitaria nel testicolo 
umano. (A. Isidori and F. Dondero.) Minerva Med. 
1973, 64, 2935. 

Testicular neoplasms in father and son. (J. A. 
Arcadi.) J. Urol. 1973, 119, 306. 

Metastatic testicular neoplasm to the kidney. 
(W. De Wolf and E. E. Fraley.) Minn. Med. 1973, 
56, 783. 

Retro- und intraperitoneale Lymphfisteln nach 
Semikastration und transperitonealer Lymphadenek- 
tomie bei Hodentumoren (Retro-and intraperitoneal 
lymph fistula following semicastration and trans- 
peritoneal lymphadenectomy in testicular tumors) 
(W. Vahlensieck et al.) Urol. Int. 1973, 28, 453. 

Chemotherapy of testicular germinal tumors. 
(R. W. Du Priest and W. S. Fletcher.) Oncology, 
1973, 28, 147. 

Testicular tumors in children. (l. Tsuji et al.) 
J. Urol. 1973, 110, 127. 

New adjuvant in testis tumor staging: gallium-67 
citrate. (T. B. Bailey et ai.) J. Ürol. 1973, 110, 
307. 

Development of a testicular turnour during cis- 
clomiphene therapy. (F. I. Reyes and C. Faiman.) 
Canad. Med. Ass. J. 1973, 109, 502. 

Possible role of hormones in treatment of metastatic 
testicular teratomas: tumour regression with med roxy- 
progesterone acetate. (H. J. G, Bloom and W. F. 
Hendry.) Brit. Med. J. 1973, 3, 563. 

Management of inguinal lymph nodes in patients 
with testicular tumors following orchiopexy, inguinal 
or scrotal operations. (H. W., Herr ef al.) J. Ural. 
1973, 110, 223. 

Combined therapy of testis tumor. (W. S. 
Howland.) Clin. Bull. 1973, 3, 63. 

The clinical picture and management of testicular 
tumours. (I. Cade.) Clin. Radiol. 1973, 24, 385. 

Calcium-induced Leydig cell tumors of rat testis: 
morphologic and cytochemical study, (J. Reddy er 
al.) J. Nat. Cancer Inst. 1973, S1, 891. 

Metastatic embryonal cell carcinoma of testis: 
apparent 8-year cure. (J. E. Dees.) J. Urol. 1973, 110 
90 


Successful management of a case of primary 
reticulosarcoma of the testicle. (F. Asole and G. 
Nuzzo.) Minerva Chir. 1973, 28, 1197. 

Tumoren des Hodens. (J. P. Obrecht) Ther. 
Umsch. Rev. Ther. 1973, 30, 663, 

Radiation therapy in malignant testis tumors: Part 
1: Seminoma. (J. G. Maier and M. H. Sulak.) 
Cancer, 1973, 32, 1212. 

Surgical treatment of non-seminomatous germinal 
testes tumors. (W. J. Staubitz et al) Cancer, 1973, 
32, 1206. 

Diagnosis staging and natural history of testicular 
tumors. (A. A. Borski.) Cancer, 1973, 32, 1202. 

Testicular tumors: epidemiologic, etiologic and 
E features. (F. K, Mostofi.) Cancer, 1973, 

Leitthema: urologische Tumorchirurgie Lymph- 
chirurgie des Hodentumors. (A. Sigel et al.) Chirurg. 
1973, 44, 494. 

Testicular tumors: 40 years of experience. (D. A. 
Culp et al.) J. Urol. 1973, 110, 554. 

Rise in mortality from tumors of the testis in Japan, 
1947-70, (J. A. Lee et al.) J. Nat. Cancer Inst. 1973, 
51, 1458. 


BRITISH JOURNAL OF UROLOGY 
PENIS 


Human subpreputial collection: its nature and 
formation. (S. Parkash et al.) J. Urol. 1973, 110, 
Scalp of the penis. (H. Quilichini.) Ann. Chir. 
Plast, 1973, 18, 367. 

Fracture of the penis. 
Reconstr. Surg. 1973, 52, 669, 

Carcinoma of the penis. (J. B. deKernion et al.) 
Cancer, 1973, 32, 1256. 

Carcinoma of the penis. Med. J. Aust. 1973, 2, 
1035, 

Local recurrence after total amputation of penis 
for cancer penis. (J. B. Venkat Rau and K. R. P. 
Rao.) Clinician, 1973, 37, 345. 

Zur Strahlentherapie der Penistumoren. (R. v. 
Koppenfels and F. J. Fonfara.) Strahlentherapie, 
1973, 146, 140. 

Carcinoma of the penis. (P. Grossberg and K. J. 
Hardy.) Med. J. Aust. 1973, 2, 1050. 

Das Peniskarzinom, (E. Schindler and P. May.) 
MedWeit. 1973, 24, 1205. 

Carcinoma of the penis and anti-circumcision 
crusade. (R. Dagher et al.) J. Urol. 1973, 110, 79. 

Epidermoid carcinoma of penis: computer analysis 
of 87 cases. (F.C. Derrick.) J. Urol. 1973, 10, 303. 

Staging laparotomy for carcinoma of the penis. 
(D. T. Uehling.) J. Urol. 1973, 110, 213. 

Degloving injury of the penis. (L. K, Sharma et 
adl.) Inr. Surg. 1973, 58, 648. 

Vacuum cleaner and penis. (I. Kennedy.) J.A. M. A. 
1973, 225, 1238. 

Penile trauma. (H.C. Mofenson.) J.4.M.4A. 1973, 
225, 1388. 

Sekundáre Penistumoren (Secondary tumors of the 
penis). (W. Wagner et al) Actuelle Urol. 1973, 4, 
279. 

Gonococcal infection of the penis. (L. Robinson 
and C. D. Alergant.) Brit. J. Vener. Dis. 1973, 
49, 364. 

Dorsal incision of the prepuce and skin with Dexon 
in patients with phimosis, (D. Holmlund.) Scand. J. 
Urol. Nephrol. 1973, 7, 97. 

Phimosis and diabetes mellitus. (J. L. Cates ef al.) 
J, Urol. 1973, 110, 406. 

Disease of the median raphe of the penis. (H. D. 
Johnston and R. N. T. Thin.) Brit. J. Vener. Dis. 
1973, 49, 467. 

Infections of the median raphe of the penis. C. N. 
Sowmini et al.) Brit. J. Vener. Dis. 1973, 49, 469. 

Treatment of idiopathic priapism by Grayhack's 
caverno-saphenous shunt. (T. Lehtonen and A. 
Tenhunen.) Scand. J. Urol. Nephrol. 1973, 7, 233. 

Intensive transfusion therapy for priapism in boys 
with sickle cell anemia. (R. A. Seeler.) J. Urol. 
1973, 110, 360. 

Surgical treatment of initial priapism and recurrent 
priapism. (D. A. Griffiths and A. J. Webb.) Proc. 
Roy. Soc. Med. 1973, 66, 1051, 

Le priapisme. J. Urol. Nephrol, 1973, 78, 309, 

Successfully treated priapism in acute myeloblastic 
leukemia complicating Hodgkin's disease. (C. H. N. 
Veenhof et al.) Acta Med. Scand. 1973, 194, 349. 

The management of amputations of the penis. 
Techniques of reconstruction. (J. C. Talmant e al.) 
Ann Urol. 1973, 7, 147. 

Pearly penile papules. (A. B. Ackerman and 
R. Kornberg.) Arch. Derm. Chicago. 1973, 108, 
673. 


(S. Zenteno.) Plasi. 


CURRENT UROLOGICAL LITERATURE: SELECT BIBLIOGRAPHY xxxiii 


Thrombotischer Priapismus nach Lungeninfarkt 
(Therapie mit Streptokinase) (Priapism due to throm- 
bosis after pulmonary infarction (Therapy with 
streptokinase)). (R. Wegmann ef al.) Wien, Med. 
Wschr, 1973, 123, 664. 

Penile prosthetic implant for the treatment of 
organic impotence. (W. F. Gee et al) Amer. J. 
Surg. 1973, 126, 698. 

Herpes simplex of penis and anus. (R. D. Hutton 
and S. J. Stegman.) Arch. Derm. Chicago, 1973, 
108, 580. 

Erythroplasia of queyrat (Bowen's disease of the 
glans penis). (C. Kaplan and A. Katoh.) J. Surg. 
Oncol. 1973, 5, 281. 

Giant condyloma acuminatum of penis. (H. 
Hudson er al.) J. Urol. 1973, 116, 301. 

Penile agenesis. (J. Antony and M. K. Chand- 
rasekhara.) Int. Surg. 1973, 58, 650. 

Silicone-induced penile sclerosing lipogranuloma. 
(J. B. Arthaud.) J. Urol. 1973, 110, 210. 

Penile venereal edema. (H. Wilde and J. P. Canby.) 
Arch. Derm. 1973, 108, 263. 

Fixed drug eruption of the penis from tetracycline. 
(R. Abel.) Cutis, 1973, 12, 254. 

Bowen's disease of the urethral meatus: therapy 
with tropical application of 5-fluorouracil. (T. F. 
Downham.) Cutis, 1973, 12, 201. 

Robinow dwarfing syndrome accompanied by 
penile agenesis and hemivertebrae. (J. M. Vera- 
Roman.) Amer. J. Dis. Child. 1973, 126, 206. 

Chirurgische Behandlung des Lichen sclerosus et 
Atrophicus penis. (R. Happle.) Derm. Mschr. 1973, 
159, 975. 

Angiography in post-traumatic priapism: a case 
report. (G. W. Wheeler and C. R. Simmons.) Amer. 
J. Roentgen, 1973, 119, 619. 

Surgical correction of incomplete penoscrotal trans- 
position. (J. F. Glenn and E. E. Anderson.) J. Urol. 
1973, 110, 603. 


SCROTUM 


Pneumoscrotum. (R. Castellanos ef al.) J. Urol. 
1973, 110, 225. 

Fibrous histiocytoma of scrotum in infant. (E. M. 
Meares and R., L. Kempson.) J. Urol. 1973, 110, 130. 

Treatment of massive scrotal herniation of bladder. 
(J. F. Redman et al.) J. Urol. 1973, 110, 59. 

Inguino-scrotal hernia of the bladder. (J, Ducassou 
and J. F. Duvinage.) J. Urol. Nephrol. 1973, 79, 697. 

Pinhole scrotal ectopic anus. A case report with a 
brief review of literature. (B. Bhan and K. L. Sharma.) 
Clinician, 1973, 37, 256. 

A giant scrotal liposarcoma. (V. St E. D'Abrera 
and W. Burfitt-Williams.) Med. J. Aust. 1973, 2, 854. 

Abdominoscrotal hydrocele. (M. R. Tanga er al.) 
Brit. J. Surg. 1973, 60, 834. 

The effect of abnormal position, scrotal reposition- 
ing and human gonadotropic hormone on the develop- 
ing puppy testis. (W. B. Kiesewetter ez al) J. 
Pediat. Surg. 1973, 8, 739. 


REPRODUCTION 


Infertility. Effects of intratesticular injections of 
prostaglandins on the testes and accessory sex glands 
of rats. (G. N. Memon.) Contraception, 1973, 8, 361. 

Tritiated leucine incorporation by Sertoli cells in 
scrotal and cryptorchid rat testes. (F. Nagy.) Fertil. 
Steril. 1973, 24, 805. 


Successful artificial insemination with spermatozoa 
recovered from the urine in a case of retrograde 
ejaculation. (J.J. Bol.) Europ. J. Obstet. 1973, 3, 89. 

Zur Ätiologie der Spermiogeneseschádigung bei der 
Varikozele: Untersuchungen über den Plasma- 
testosteronspiegel in der Vena spermatica. (M. 
Marberger and J. Frick.) Urol. Int. 1973, 28, 377. 

Destruction of spermatozoa in freeze-thawing of 
human semen. (K. Boström and S. O. Rubin.) 
Scand. J. Urol. Nephrol. 1973, 7, 120. 

Einige Bemerkungen zur heterologen Insemination. 
(G. Schaad and G. Rose.) Arch. Gynak. 1973, 214, 
133. 

Zur Frage der homologen und  heterologen 
TETUR OI (F. Lübke.) Arch. Gynak. 1973, 214, 


Die heterologe Insemination. (W. Fuhrmann er al.) 
Arch. Gynak. 1973, 214, 34. 

Control of spermatogenesis in men by combined 
administration of progestin and androgen. (J. Frick.) 
Contraception, 1973, 8, 191. 

Successful inhibition of spermatogenesis in man 
without loss of libido: a potential new approach to 
male contraception. (E. M. Coutinho and J. F. Melo.) 
Contraception, 1973, 8, 207. 

Hormonal control of spermatogenesis. (J. Rollet 
and C, Girod.) Lyon Méd. 1973, 230, 133. 

Radiozine spermatogenesis test: follow-up semen 
analysis. (A. Fouad el Arini and M. N. Salama.) 
Fertil. Steril, 1973, 24, 891. 

Antibodies to spermatozoa. ITV. Human sperm- 
agglutinating activity in different tests with variation 
in semen source. (S. Shulman.) Amer. J. Obstet. 
Gynec, 1973, 117, 233. 

Immunofluorescent studies on human spermatozoa. 
T B. Hansen and H. Rebbe.) Int. J. Fertil. 1973, 
18, 101. 

Passage of tranexamic acid (AMCA) to semen in 
man and its effect on the fibrinolytic activity and on 
migration of spermatozoa. (P. Liedholm er al) 
Fertil. Steril. 1973, 24, 517. 

Survival of human spermatozoa in different fractions 
of split ejaculate. (Ch. Lindholmer.) Fertil. Steril. 
1973, 24, 521. 

Clomipramine (Anafranil) in the treatment of 
premature ejaculation. (H. Eaton.) J. Int. Med. Res. 
1973, 1, 432. 

The effect of short-term testosterone administration 
on serum FSH, LH and testosterone levels: evidence 
for selective abnormality in LH controls in patients 
with Klinefelters syndrome. (P. T. Capell et al.) 
J. Clin. Endocr. 1973, 37, 752. 

Morphologic study of gonads in a patient with male 
pseudohermaphroditism due to feminizing testes. 
J. M. Jiménez eft al.) Rev. Invest. Clin. 1973, 25, 
253. 

True hermaphroditism in a child with 47, XXY 
karyotype. Study of abnormalities of genital organs 
associated with the Klinefelter syndrome karyotype. 
Qr epe et al.) Sem. Hop. Paris, 1973, 49, 2883/ 
P. 781. 

True hermaphroditism with oogenesis and sperma- 
togenesis. (R. Shannon and N, J. Nicolaides.) Aust. 
New Zeal, J. Obstet, Gynec. 1973, 13, 184. 

A white hermaphrodite in South Africa. (H. J. 
Gace and W. E. B. Edge.) S. Afr. Med. J. 1973, 47, 
1553, 

True hermaphroditism with XX/XY mosaicism: 
report of a case. (I. Shanfield et al.) J. Pediat, 1973, 
83, 471. 


XXXIV 


FSH. 1. Evidence for its mediating role in testo- 
sterone secretion in cryptorchidism. (P. C. Sizonenko 
et al.) J. Clin. Endocr. 1973, 37, 68, 

Pituitary-testicular function in hypogonadal male 
subject. (E. V. YoungLai et al.) J. Urol. 1973, 110, 
410. 

Therapeutic effect of synthetic luteinizing hormone- 
releasing hormone (LH-RH) in male infertility due to 
idiopathic azoospermia and oligospermia. (A. Zárate 
et al.) Fertil. Steril. 1973, 24, 485. 

A comparative study of laparoscopy with hystero- 
salpingography in 100 infertility patients. (J. Leeton 
and J. M. Talbot) Aust. New Zeal. J. Obstet. 
Gynaec. 1973, 13, 169. 

Penetration of spermatozoa into the uterine mucosa: 
a possible cause of infertility in the human. (R. 
Stein-Werblowsky.) Int. J. Fertility. 1973, 18, 74. 

Inducing spermatogenesis in infertile males: 
alternatives to testosterone. Hospital Pract. 1973, 8, 40. 

Male infertility. Chicago Med, Sch. Quart. 1973, 
32, 64. 

Surgical management of male infertility: results of 
a survey. (P. L. Getzoff.)  Fertil. Steril. 1973, 24, 553. 

Male infertility: optimistic report. (B. H. Stewart 
and J, E. Montie.) J. Urol. 1973, 110, 216. 

The prevention of postoperative pelvic adhesions 
following conservative operative treatment for human 
infertility. (H. W. Horne et al.) Int. J. Fertil. 1973, 
18, 109, 

Waardenburg-Klein's syndrome and secretory 
sterility with testicular auto-immunisation phenomena. 
(J. Pauchard er al.) Lyon Méd, 1973, 230, 517. 

Relationship between testicular histology and serum 
gonadotropins levels (FSH and LH), urinary gonado- 
tropins and steroids levels in male secretory infertility. 
(D. Millet et al.) Ann. Endocr. (Paris), 1973, 34, 377. 

Testicular biopsy in evaluation of male infertility. 
(E. Meinhard et al.) Brit. Med. J. 1973, 3, 577. 

Unfruchtbarkeit beim einseitigen Hodenkrebs. 
(R. Haubrich and I. Harms.) Strahlentherapie, 1973, 
146, 94. 

Impotenz nach Harnróhrenverletzung. (H. Bichler 
and K. Naber.) Helv. Chir, Acta, 1973, 40, 533. 


GENERAL 


Neonatal urine ascites associated with urinary outlet 
obstruction: another survivor. (R. Moncada er al.) 
Brit. J. Radiol. 1973, 46, 1005. 

Unusual aspects of urine ascites. (M. H. Weller 
and K. Miller.) Radiology, 1973, 109, 665, 

An unusual pathway of urine extravasation associ- 
ated with renal colic. (T. M. Silver etal.) Radiology, 
1973, 109, 537. 

Psychiatric problems in urology. (J. L. Mathis.) 
Med. Coll. Virginia Quart. 1973, 9, 245. 

The urologist and the law. (J. B. Russell.) Med. 
Coll. Virginia Quart. 1973, 9, 249. 

Value of total urinary estrogen assays in the manage- 


BRITISH JOURNAL OF UROLOGY 


ment of toxemic pregnancies in Malaysian women. 
(W. F. Chan et al.) Int. Surg. 1973, 58, 784. 

Combined transpyeloureterostomy and ipsilateral 
pyeloureterostomy and orchiopexy by testicular artery 
transection: treatment in case of prune belly syndrome. 
(F. E. Ceccarelli.) J. Urol. 1973, 110, 596. 

Calcium excretion in the urine in patients with 
hyperparathyroidism. (J. Kjersgaard Johansen and 
O, Iversen.) Scand. J. Urol. Nephrol, 1973, 7, 168. 

The effect of methergin on the lower urinary tract. 
(S. Raz et al.) Urol. Res. 1973, 1, 79. 

The history of urological endoscopic diagnostics. 
(H. D. Nóske and P. Breitwieser.) München. Med. 
Wschr. 1973, 115, 1927. 

Obstructive uropathy due to unusual pelvic 
swellings. (R. Carroll and J. M. Laughton.) Proc. 
Roy. Soc. Med. 1973, 66, 1047. 

An 8-year urological experience in multidisciplinary 
approach to care of meningomyelocele patient. (J. H. 
t LS and T. H. Lehman.) J. Urol. 1973, 110, 
138. 

Problems in paediatric urology. (J. H. Johnston.) 
J. Irish Med. Ass. 1973, 66, 632. 

Urinex: urological information extraction; an auto- 
matic history taking system for urological diseases. 
(E. M. Perlman er al.) Rhode Island Med. J. 1973, 
56, 453. 

Schwangerschaftsunterbrechung aus urologischen 
Indikationen. (G. Kulitzy.) Zbl. Gyndk. 1973, 95, 
1674, 

Urologic complications following abdominoperineal 
resection of the recto-sigmoid (Grand Rounds). (M. 
Amin and H. U. Eickenberg.) J. Kentucky Med. Ass. 
1973, 71, 596. 

Dexon als Nahtmaterial in der Urologie (Dexon as 
suture material in urologic surgery). (O, Sebeseri ef 
adl) Actuelle Urol. 1973, 4, 275. 

Amyloid deposition in prostate. (S. K. Wilson 
etal.) J. Urol. 1973, 110, 322. 

Intravesical urinary salt precipitations on catgut 
and Dexon sutures. (F. Bergman and D. E. W. 
Holmlund.) Acta Chir. Scand. 1973, 139, 487. 

Inpatient use of problem-oriented medical records 
in urology. (H. J. Campbell and J. F. Cooper.) 
J. Urol. 1973, 110, 579. 

Laboratory and clinical experience with polyglycolic 
acid suture in urogenital surgery. (W. Brannan et al.) 
J. Urol. 1973, 110, 571. . 

Das Symptom Chylurie. Atiologie, Epidemiologie, 
Klinik, Therapie (The symptom chyluria etiology, 
epidemiology, clinic and therapy), (H. D. Lehmann 
and C. Rosarius.) Urologie, 1973, 12, 238. 

Remarks on filariasis with chyluria. Report on one 
case. (L. Subrini.) J. Urol. Nephrol, 1973, 79, 429. 

Apport de la radiologique dans l'étude des chyluries 
parasitaires. (A. Bonnin et al.) J. Radiol. Electr. 
1973, 84, 534. 

City-wide screening for urinary abnormalities in 
schoolgirls. (D. S. Silverberg et al.) Canad. Med. 
Ass. J. 1973, 109, 981. 





ASSISTANT zoons | 


* D. M. ESSENHIGH 
“W: F HENDRY | 
ow, SELBY TULLO “He 


ASSISTANT EDITOR FOR AUSTRALASIA. 
- G. F. MURNAGHAN 































" CONSULTING EDITORS 
; * DAVID BAND 
o> * JD. FERGUSSON 
EDITORIAL COMMITTEE 
; Chairman D. INNES WILLIAMS 
"UG. Hy BAINES, Birmingham: ^ THOMAS MOORE, Manchester 
JOHN BALFOUR, Vancouver. : J. DERMOT O'FLYNN, Dublin 
UD. R. BARNES, Cape ' Town: Ps ` H. H. PEARSON, M.B.R., Canberra 
* JEAN CHARBONNEAU, l Moules : 3. S, PETERS, Melbourne © 
-= PHILIP CLARK, Leeds R. C. B. PUGH, London 
UB. N. COLABAWALLA, Bembay HARLAND REES, London 
IN. de KLERK, Cape Towa PUJoM.RETIEF, Cape Town. ^ 
J, ENGLAND, Perth, W.. Australia "CHARLES J. ROBSON, Toronto.. 
H. FINE, Durban D L: STUART SCOTT, Glasgow 
- ALBAN H. GEE, Sydney. : K. E. D. SHUTTLEWORTH, London 
N: O. K. GIBBON, Liverpool —— c" SARINDER MAN SINGH, Delhi 
US JOHN GRIEVE, Dundee J-C: SMITH, Oxford > 
© HOWARD G. HANLEY, London. : ar Jg: STEVENSON, London 
CA. R. HARRISON, London: ee JH. STEYN, Aberdeen. 
O R. M. HONEY, Salisbury, Bhodesia EY W. BARR STIRLING, Glasgow 
D. K.KARANIJIAVALA, Bembay | JOHN SWINNEY, M. C. Newcastle upon Tyne 
OOOI A: KENNEDY, Belfast : G; C. TRESIDDER, London = 
“NW. K. KERR: Toronto. . ; ; P.J POVAN BLERK, Johannesburg 
S KENNETH J. MACKINNCN, Montreal H.K. VERNON, London 
Cong. WA FE. MACKY, Auckland: 3 ; DAVID M. WAL 7B, O. B.E, London 
‘JOHN P. MADDERN, Adeiaide. ; JG. WATSON, Brisbane > > 
J. P. MITCHELL, Bristol ae ae *J. Li WILLIAMS, Sheffield 


| RICHARD A. MOGG, Cardiff — zu eu) LER. WITHYCOMBE, Cambridge 


* * Members of Executive: Committee 
SY PETER'S MEDAL AWARDED TO 


ARTHUR H: JACOBS, 1965 

D. INNES WILLIAMS, 1967 

H. HAMILTON STEWART, 1968 
JOHN SWINNEY, 1969 

SIR MICHAEL WOODRUFF, 1970 
D. S. POOLE-WILSON, 1971 | 
DAVID M. WALLACE, 1973 


. MACALPINE, 1949 

^R. OGIER WARD, 1951 
(TERENCE J. MILLIN, 1951 
A. CLIFFORD MORSON;* 1954 
LESLIE N. PYRAH, 1959 
CUTHBERT E. DUKES, 1960 - 
DAVID BAND, 1962 

SIR ERIC RICHES, 1964 





. E. & S. Livingstone 
... Edinburgh and London 
| August 1974 





351 


357 


371 


377 


385 


393 


409 


415 


425 


431 


439 


449 


453 


463 


467 


471 


472 


473 
474 
476 


Contents 


Genetic Aspects of Hydronephrosis Associated with Renal Agenesis 

Ronald Finn and J. A. Carruthers 

Autonomic Innervation of the Renal Calyx 

Neil Longrigg 

Hydatid Cysts of the Kidney 

Talal N. Shawket and Macki Al-Waidh 

Calcium-47 Absorption in Urolithiasis 

N. J. Blacklock and M. A. Macleod 

The Effect of Cellulose Phosphate on Intestinal Absorption and Urinary Excretion of 
Calcium 

N. J. Blacklock and M. A. Macleod 

A Geographical and Historical Survey of the Composition of Urinary Stones 

D. June Sutor, Susan E. Wooley and J. J. Ulingworth 

Ureteral and Vesical Metastases in Nephroblastoma 

Francesco Pagano and Natale Pennelli 

Total Replacement of Ureter by a Scurasil^ Prosthesis in Pigs 

J. C. Djurhuus, N. Gyrd-Hansen, B. Nerstrem and O. Svendsen 

Intraperitoneal Rupture of the Bladder 

J. Wilson Carswell 

Methotrexate Treatment for Advanced Bladder Cáncer 

R. R. Hall, H. J. G. Bloom, J. E. Freeman, À. Nawrocki and D. M. Wallace 

Urinary Manometry in Spinal Cord Injury: a Follow-up Study. Value of Cysto-Sphinctero- 
metrography as an Indication for Sphincterotomy 

Alain B. Rossier and Reinhard Ott 

Incomplete Urethral Duplication and Urinary Retention 

G. J. Fellows and J.-H. Johnston 

The Pressure Exerted by the External Sphincter of the Urethra when its Motor Nerve 
Fibres are Stimulated Electrically 

G. S. Brindley, D. N. Rushton and M. D. Craggs 

A Double Blind Trial of a Polyene Macrolide— Nystatin—in the Treatment of Benign 


‘Prostatic Hyperplasia in Man 


J. B. Bourke, J. P. Griffin and P. Theodorides 


Liposarcoma of Paratesticular Origin: A Case Report 
I. Mackenzie and G. Hefin Roberts 


SHORT CASE REPORTS 


Lightbulb Calculus in the Ureter 
Isaac Koziol and Robert H. Hackler 


Adrenal Metastases from Renal Carcinoma Diagnosed by Selective Renal Angiography 
F. W. Wright 


CONFERENCES AND COURSES 
BOOK REVIEWS 
ABSTRACTS FROM CURRENT UROLOGICAL LITERATURE 


i 








Instructions to Authors 


The British Journal of Urology welcomes original contributions on urological subjects from all parts of the world. 
The papers are accepted for consideration on the understanding that their contents have not been published in 
whole or in part elsewhere and that they are subject to editorial revision. 

Any paper may be sent initially to a member of the Editorial Committee for comment and advice on its being 
suitable to be considered for publication. 

A leafiet showing the criteria used in the assessment of papers submitted for consideration is available from the 
Editor on request. 


Authors should supply their qualifications, main appointment, and the name and address of the hospital or 
the laboratory. 
Please indicate name and address to which requests for reprints should be made. 


Format and content of papers 


The text of articles submitted for publication should be typewritten in double-spacing on paper sheet size 22 x 32 cm 
(A4). There should be a minimum margin of 3 cm all round. The pages should be numbered. 


Reports on clinical or laboratory investigation should as far as possible be organised into the following main sections: 
(1) Introduction, (2) Objective(s), (3) Patients or Materials, (4) Procedures or Methods, (5) Findings or Results, 
(6) Discussion and (7) Conclusions with (8) a Summary at the end. 


Nephrology. Papers on disorders of renal function of interest to the urological surgeon are welcome. 
Ethics. When relevant, authors must include a statement on the ethical aspects of their research. 


Reports of clinical cases should consist of the following sections: (1) Introduction, (2) Case Reports and (3) 
Comment with (4) a Summary at the end. 


Reports on single cases. Papers reporting a single case are considered for publication as full papers only when 
the case has definite instructional value. The Introduction and Discussion should not be disproportionate to 
the case presentation. An abbreviated version suitable for publication as a Short Case Report as an alternative 
must also be submitted. 


In all full papers the literature should be summarised as concisely as is consistent with establishing the necessary 
basis for new material. Discussions and Conclusions should be strictly limited to the results presented.  Recapi- 
tulation from previous sections should be avoided whenever possible. Summaries should be composed of very 
brief statements about each of the main sections. 


Headings. The relative importance of sub-headings should be clearly indicated. 


Numbers. With the exception of numbers up to 10 at the beginning of a sentence, all numbers should be shown 
as figures rather than as words. 


References. The accuracy of references is the responsibility of the author. Only papers closely related to the 
author's work should be referred to; exhaustive lists should be avoided. References in the text should be quoted 
by the author's name(s) and year of publication. Unless there are more than 3 authors, all the names should be 
stated at the first reference; if there are more than 3 authors only the first author plus et al. is used. In subsequent 
references to the same paper, et al. is used if there are more than 2 authors. The list of references at the end of 
the paper should be in alphabetical order. References to journals should include the name(s) and initials of the 
author(s), year, title of paper, name of journal in full, volume number and the numbers of the first and last pages. 
References to books should include the name and initials of the author, year, title of book, number of edition, 
city of publication, name of publishing house, and page number(s). 


Iustrations. Photographs and radiographs should be submitted in the form of matt prints of a size no larger 
than 17-5 x 12:5 cm and no smaller than 9x 6:5 em. All figures should be sent unmounted. The number of the 
figure, the name of the author and the “top” of the illustration should be indicated lightly in pencil on the back. 
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“Fffective 

‘treatment 

for U.T.I without 
side-effects." 


Everyone knows that nitrofurantoin can cope with 
urinary tract infections. 





Everyone knows that some patients can't cope with 
n&rofurantoin. 

Everyone ought to know that Ceduran, the 
combination of nitrofurantoin and 
deglycyrrhizinated liquorice which patients find 
easy to take. 

Ceduran has all of the effectiveness of 
niirofurantoin none of the side effects. 


Each tablet contains nitrofurantoin 100mg, 
eglycyrrhizinated liquorice 250mg. 
Full information on request 


CEDURAN 


It must be ‘Ced’ to be effective 


Tillotts Laboratories, 44 Lupus Street, London, S.W.1, Licence No 0424 5002 








The magnification of micro-photographs should be stated. Graphs and diagrams should be drawn in Indian ink. 
Lettering and figures must be indicated only on a transparent cover. Legends to figures should be typewritten on a 
separate sheet of the manuscript. Tables, unless they are very small, should also be typewritten on separate sheets. 
The position of illustrations and tables should be indicated in the margin of the text. 

There is no charge to contributors for the printing of black-and-white illustrations on papers accepted for 
publication. Illustrations in colour may be accepted at the discretion of the Editor provided he is of the opinion 
that these are necessary for the improvement of the article. The author may be required to pay for the extra cost 
involved by the reproduction in colour. 


Reprints 


25 reprints of full papers are supplied, with covers, free. Forms for ordering more reprints will be sent with the 
proofs for correction; the order form should be returned with the corrected proofs. 


Travelling Fellowship 


The British Association of Urological Surgeons offers a Travelling Fellowship of £250 based on the best paper 
published in the British Journal of Urology in the preceding year including those papers presented at the British 
Association of Urological Surgeons Annual Meeting. 

Candidates for the prize must be Fellows of one of the Royal Colleges of Surgeons in the British Isles, Canada, 
Australasia or South Africa who are in the course of urological training or who have obtained consultant posts 
within 10 years of the date of submission of the paper. 

The Fellowship will be awarded for the best paper published in the Journal from the April issue of one year 
to the February issue of the following year. 

Authors of papers with multiple authorship should indicate which one of their number should be awarded the 
Fellowship in the event of their contribution being selected. 

Three assessors will be appointed by the Council to make recommendations on the award of the Fellowship. 
The Council reserves the right not to make an award in any one year. 

The award will be announced at the June meeting of the Association. 


Short Case Reports 


Brief reports (preferably with 1 and not more than 2 illustrations) of unusual cases not published elsewhere may 
be submitted as summaries of not more than 200 words for consideration for publication as Short Case Reports. 
They should comprise (1) a Title, (2) Case description and (3) a brief Comment. The authors and references are 
each limited to 3. The titles of these reports will usually be recorded in Index Medicus and by MEDLARS. 


Preliminary Communications 


Preliminary communications of original work may be submitted as short papers. The communication should 
be divided into 4 sections: (1) Objectives, (2) Materials and Methods, (3) Preliminary results, (4) Interpretation 
or Significance of Results. 


Discussion of Papers 


Questions or criticisms concerning recently published papers may be sent to the Editor, who will refer them to 
the authors. The readers’ comments and authors’ replies may subsequently be published together. 
There is no other correspondence section in the Journal. 


Suggested Projects for Urological Research 


Clinicians who have ideas for research projects, but have no opportunity for carrying them out, may submit them 
for publication in the above section. The communication should not be longer then 500 words. References will 
be limited to 6. 


Abstracts from Current Urological Literature 


Urologists who are willing to undertake abstracting of urological articles appearing in other journals should 
communicate with the Assistant Editor, Mr. W. Selby Tulloch, at the Department of Urology, Western General 
Hospital, Edinburgh, EH4 2XU. 


Addresses 


With the exceptions noted below, all editorial communications, including books for review, should be addressed to 
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Genetic Aspects of Hydronephrosis Associated with 
Renal Agenesis 


RONALD FINN and J. A. CARRUTHERS 


Liverpool Regional Urological Centre, Sefton General Hospital, Liverpool and the Nuffield Unit of Medical Genetics, 
University of Liverpool 


The aetiology of hydronephrosis with pelvi-ureteric obstruction is, in some cases, obvious, for 
example when a stricture or lower-pole renal vessel is found. However, in a large number of 
cases the aetiology is obscure. The hereditary aspects of this condition have received little attention 
and as recently as 1958 a review of the genetic aspects of urology did not mention hydronephrosis 
(Burkland, 1958). A review of the literature has revealed only 4 families with hydronephrosis and 
the purpose of this article is to report a further 2 families and to discuss the pathogenesis and 
genetic aspects of hereditary hydronephrosis. 


Case Histories 


Family A (Fig. 1) 
Case 1A. This woman, the mother of the presenting patient, was well and the 1.V.P. was normal (Fig. 2). 


Case 2A. The father, aged 63, was well and asymptomatic; however the LV.P, and tomograms revealed an absent 
right kidney and mild pelvi-ureteric obstruction on the left (Fig. 3). Cystoscopy was not considered justified. 


Case 3A. This man was the presenting patient for this family. At the age of 19 years he presented with haematuria, 
was found to have bilateral hydronephrosis with pelvi-ureteric obstruction and had bilateral plastic repair operations. 
He had no other congenital malformations and was otherwise well. A recent IL V.P. (Fig. 4) reveals a hydronephrosis 
on the right side with no function on the left, 


Case 4A, The patient's sister was well and had a normal LV.P. (Fig. 5). It is noted that the renal pelves have a 
globular shape. 


Case 5A. The remaining sibling was also asymptomatic, but the LV.P. showed mild, but definite, bilateral pelvi- 
ureteric obstruction (Fig. 6). 


Family B (Fig. 7) 


Case 1B. This woman was discovered to have a right hydronephrosis with pelvi-ureteric obstruction at the age of 
43 years, and this was treated with a plastic repair operation. She died of an atrial sarcoma, aged 67. 


Case 2B. The husband of Case 1B died of “bronchitis” aged 67 and no L V.P. is available. 


Case 4B. This man was discovered at the age of 23 years to have severe left pelvi-ureteric obstruction, He was 
treated with a left plastic repair operation. 


Case 5B. This man has mild essential hypertension with a normal I.V.P. 
Case 8B. This woman is known to have had 1 renal calculus, but here I V.P. shows no pelvi-ureteric obstruction. 


Case 9B. This woman presented with intermittent left loin pain which she had had for some years. The I.V.P. 
showed mild left pelvi-ureteric obstruction (Fig. 8). 


Case 3B, 6B and 7B were not available for study, but were apparently well, 
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Fig. 1. Family tree of Family A. 


Discussion 


There have been 4 families with pelvi-ureteric obstruction previously reported. The first of these 
(Cannon, 1954) had 5 cases in 3 generations, all of whom were male. Two infants required removal 
of grossly hydronephrotic kidneys, one in the neonatal period and the other at 11 months. The 
3 other members had mild unilateral hydronephrosis and pelvi-ureteric obstruction, not requiring 
surgery. Orr (1961) described a family, 5 of whose members had hydronephrosis of varying 
degree, 1 of whom had a solitary hydronephrotic kidney and 3 of whom had bilateral hydrone- 
phrosis. Jewell and Buchert (1962) reported a family with 4 cases of pelvi-ureteric obstruction in 
3 generations, all of whom had unilateral hydronephrosis. Finally, Campbell (1970) mentions a 
family where mother, son and daughter all had left pelvi-ureteric obstruction. 





Fig. 2. Normal 1. V.P. of Case 1A Fig. 3. I. V.P. of Case 2A showing mild left pelvi-ureteric 
obstruction with an absent right kidney. 


GENETIC 





Fig. 4. I.V.P. of Case 3A showing right-side hydro- 
nephrosis and absent function on the left 


ASPECTS OF HYDRONEPHROSIS ASSOCIATED WITH RENAL AGENESIS 
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Fig. 5. Normal I.V.P. of Case 4A. 





Fig. 6. IL. V.P. of Case SA showing bilateral mild hydronephrosis. 
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Fig. 7. Family tree of Family B. 


Work on animals has contributed greatly to our understanding of the inheritance and patho- 
genesis of hereditary hydronephrosis. In mice a number of genes are known to affect the incidence 
of hydronephrosis, the gene for short ear (se) being the most extensively studied (Wallace and 
Spickett, 1967). It is interesting that, apart from 1 stock in which hydronephrosis is associated 
with diabetes insipidus, the other region most consistently affected by these genes is the musculo- 
skeletal system, with skeletal, cartilaginous and neuro-muscular defects. The short ear gene 
produces, in homozygotes (sese). shortness of ear and other skeletal anomalies, including bifurca- 
tion or reduction of the xiphoid processes of the sternum, reduction in the numbers of pairs of 
ribs and reduction in the size of parts of several small bones in various areas of the skeleton. Two 
additional effects are seen in both homozygotes (sese) and heterozygotes (se--), namely "kinky- 
tail", which appears to be due to a neuro-muscular defect, and hydronephrosis, which occurs in 
28% of homozygotes and 16% of heterozygotes. Hilson's description (Hilson, 1957) of congenital 
urological abnormalities, including hydronephrosis, in patients with congenitally deformed ears 
and the familial nature of this trait suggests that parallels may legitimately be drawn from work 
on mice with the short ear gene to the situation in man. 

Wallace and Spicket: (1967) showed that se heterozygotic mice are less often hydronephrotic 
than se homozygotes, and that hydronephrosis in the heterozygote is usually associated with 
abnormal vasculature of the ureter. The homozygotes, on the other hand, tend to be hydrone- 
phrotic whether the vascular abnormality is present or not. The vascular abnormality consists 





Table I 
Jewell and Present 

Cannon Buchert Orr Campbell Series Total 
Mae — 5 x US ab — * 3 Bo 
Female 0 3 3 3 11 
Left 4 4 1 3 1 13 
Right 1 | 1 0 2 5 
Both 0 0 3 0 3 6 
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of the blood supply of the upper ureter and pelvi-ureteric junction coming from below, rather 
than from the renal vessels as is usually the case. The data indicates that the se gene is recessive for 
the musculo-skeletal effects, but dominant with variable penetrance for hydronephrosis. The 
degree of penetrance depends on certain secondary factors, being greater in homozygotes and in 
individuals with the ureteric vessel abnormality. 

Analysis of the available human data clearly shows that the gene for hydronephrosis is also an 
autosomal dominant. It is also clear that the penetrance is variable, as indicated, for example, by 
our Cases 3A and 5A. The animal studies have demonstrated that hydronephrosis is commoner 
in the male. Analysis of the limited human material does not bear this out (Table I), but there is 
a suggestion that the condition may be more severe in the male. Hilson (1957) has shown that 
genito-urinary abnormalities associated with malformed ears are more common on the left and 
it is therefore of interest that the limited data from the families with hydronephrosis also show 
this tendency (Table I). 

The mouse experiments leave little doubt that constriction due to lower-pole renal vessels is 
not the primary cause of hereditary hydronephrosis because this lesion was not found in the 
affected animals. It is, therefore, likely that the primary abnormality is neuro-muscular and it is 
of interest that Murnaghan (1958) has shown that hydronephrosis in human patients is frequently 
secondary to failure of propagation of the waves of muscular contraction at the pelvi-ureteric 
junction. The presence of vascular abnormalities, such as those described in the mouse experi- 
ments, might exacerbate the condition and could convert a mild pelvi-ureteric obstruction into a 
clinically significant hydronephrosis. 

It is apparent from our cases that there are many grades of this condition varying from a 
slightly globular renal pelvis to a severe obstructive hydronephrosis. One of our patients (Case 
9B) presented with a long history of intermittent loin pain for which no cause could be found and 
had been considered to be neurotic. The I.V.P. (Fig. 8) showed a very mild degree of left pelvi- 
ureteric obstruction which had hitherto been accepted as being within normal limits. However, 
when taken in conjunction with the clinical picture and the family history, we have no doubt 
that this is the cause of her pain. Wallace and Spickett write that, in se mice with the vascular 
abnormality, **. . . there is interruption in the wave of muscular contraction (at the pelvi-ureteric 
junction) with incipient kink formation. . . . It is possible that this slight inco-ordination and 
incipient kinking leads to actual periodic occlusion in mildly hydronephrotic mice." We feel 





Fig. 8. I. V.P. of Case 9B showing mild left hydronephrosis. 
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than an analogous situation exists in man. Varying grades of clinical severity would include 
asymptomatic mild dilatation of the renal pelvis, intermittent obstruction causing attacks of pain 
as in Case 9B, or a predisposition to stasis possibly leading to infection or calculus formation. 
It is therefore possible that this mild form of the disease may be responsible for more pathology 
than has hitherto been realised. 

Finally, we report the association, in one of our patients, of unilateral hydronephrosis with 
contralateral renal agenesis. This also occurred in one member of Orr’s family and there was 
a further possible case in Jewell and Buchert's family. The available data would therefore indicate 
that this is a real association and renal agenesis may represent the most extreme form of the basic 
abnormality, which in less severe cases is manifested by pelvi-ureteric obstruction. 


Summary 


Two families with hereditary hydronephrosis are reported and a further 4 families form the 
literature reviewed. In these families the condition may be unilateral or bilateral, and if unilateral, 
is more common on the left side. 

Hereditary pelvi-ureteric obstruction is due to an autosomal dominant gene with variable 
penetrance. Evidence from animal studies relating to the pathogenesis of pelvi-ureteric obstruction 
is discussed. 

It is suggested that the mild form of the condition may have more clinical significance than 
has been previously realised. The association of renal agenesis and hereditary hydronephrosis is 
also noted. 
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Autonomic Innervation of the Renal Calyx 


NEIL LONGRIGG 
Department of Urology, Manchester Royal Infirmary, Manchester 


That the renal collecting system and ureter has a considerable nerve supply is not in doubt. 
Wharton (1932) and Mitchell (1936), in their painstaking dissections of the human foetus, have 
shown nerves to pass from the abdominal autonomic plexuses to the ureter. Also, the presence 
of an adventitial plexus of unmyelinated nerve fibres is agreed by most workers. Fibres from this 
plexus have been found to pass through the muscle layer and into the submucosa, but only 
sparse anatomical evidence of terminal nerve areas lying adjacent to actual smooth muscle 
cells has been presented (Duarte-Escalante, Labay and Boyarsky, 1969; Notley, 1970; Gosling 
and Waas, 1971). Some of these nerves are probably efferent to vascular smooth muscle, and it 
is possible that the remaining fibres are solely afferent in function—-we are all aware of the ease 
with which pain can be elicited by distending the collecting system. However, alteration in the 
motor function of the ureter has been claimed to occur after experimental stimulation of the 
renal plexus, splanchnic and hypogastric nerves (Satani, 1919; Boyarsky, Labay and Glenn, 
1968). Autonomic neurotransmitter substances have also been found by many workers to 
influence the basically autonomous activity of the system. 

A firm knowledge of the part, if any, played by the autonomic nerves in control or modulation 
of motor activity in the collecting system and ureter would appear to be essential if we hope to 
gain further knowledge of the pathogenesis and perhaps treatment of dysfunctions such as idio- 
pathic hydronephrosis, hydrocalycosis, mega-ureter and uretero-vesical reflux. With this in mind 
it was decided to investigate the renal collecting system and ureter by means of an isolated 
tissue technique. The aim was twofold: firstly to identify the pattern of autonomic receptors 
present in calyx, pelvis and ureter, and secondly to attempt to relate these receptors to the nerve 
fibres seen anatomically to lie in their vicinity. The presence of autonomic receptor sites in smooth 
muscle does not, as has often been thought, imply that there must necessarily be a concomitant 
nerve supply. For example, the smooth muscle cells of the chick amnion are a "veritable Garden 
of Eden of receptors", yet the tissue is completely devoid of nerves. So far due to difficulty in 
obtaining sufficient numbers of suitable human material for study, the majority of the work has 
been carried out on animal tissue, and results presented here refer to the renal calyx of the pig. 


Materials and Methods 


1. Procedure 


At a local abattoir, kidneys were obtained from 30-week-old male pigs within 15 minutes of the animals' death. 
They were immediately sectioned by introducing one blade of the dissecting scissors through the orifice in the few 
millimetres of attached ureter, and making a cut through the medial border of the kidney substance first to the upper 
pole and then to the lower. The kidney could then be opened like the leaves of a book to reveal the renal papillae 
projecting into each calyx. A strip of calyceal tissue approximately 1 cm by 3 to 4 mm was then carefully dissected 
from around the base of a papilla in a circumferential manner, Specimens so obtained were placed immediately in 
Krebs solution at approximately 37°C and transported to the laboratory in a portable apparatus allowing aeration 
of the nutrient medium with a 96% O» to 4%, COs mixture. 

Using 6-0 atraumatic Mersilk sutures, the tissue was suspended in a 20 ml jacketed organ bath containing 
Krebs solution at 38+0-5°C, and well aerated via a glass scinter with a 95°, Os to 5% CO» mixture (Fig. 1). The 
bath could be repeatedly refilled with an exactly similar fluid contained in an 100 ml preheating column. One end 
of the strip of calyx was firmly anchored to the base of the bath, while the other was attached to a force displace- 
ment transducer, which in turn gave a permanent tracing of changes in tension on a potentiometric recorder. 
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Approximately 300 mg resting tension was applied to the specimen, and after a period of 15 minutes to allow for 
equilibrium, drugs were added to the bath usually according to a 6-minute cycle, i.e. 2 minutes control period, 2 
minutes drug contact, and 2 minutes wash. Field stimulation was achieved by the use of 2 platinum electrodes of 
] mm diameter. These were arranged on either side of the tissue so that the distance separating each electrode was 
8 mm. By this means the tissue could be stimulated transmurally with electrical square-wave pulses of varying 
frequency, intensity and duration. 
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Fig. 1, Diagrammatic representation of apparatus used. 


2. Drugs 


The following drugs were used in this investigation: (—)—-phenylephrine hydrochloride (Koch Light); (—)—nor- 
adrenaline and (— )-~adrenatine as acid tartrate (Koch Light); (DL)—isoprenaline sulphate (Sigma); acetylcholine 
chloride (Koch Light); atropine sulphate monohydrate (Koch Light); phentolamine mesylate (Ciba); propanolol 
(L.C.1,); cocaine hydrochloride (Boots); tetrodotoxin (Sigma); tyramine hydrochloride (Sigma). A stock solution 
of 1072 gm/ml was prepared every 2 weeks and stored at 4°C, dilutions for each experiment being made daily as 
required. Drug concentrations in the text refer to amounts of the salt present in the organ bath fluid. 


3, Krebs Solution 


The following were dissolved and the final volume adjusted to 1 litre using distilled water: KCL, 0:35 g; MgSO,, 
0:29 g; KH;PO,, 0-16 g; CaCl, 0:37 g; NaCl, 69 g; NaH COs, 2-1 g; glucose, 2 g, 
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Results 


Most preparations immediately exhibited regular, rhythmical changes in tension in the range of 
0-2 to 1-0 g and at a rate of 5 to 8 per minute. Those which did not show this regularity of con- 
traction were excluded from the study. After initial interference with the fresh tissue, either by 
drug addition or by electrical stimulation, some preparatoons increased their rate of spontaneous 
activity and remained at this higher level for the duratioa of the experiment. 

Phenylephrine, noradrenaline and adrenaline each caused an increase in resting tension 
together with an increase in frequency of spontaneous centraction (Fig. 2 A, B and c). Changes 
in amplitude were variable. Isoprenaline resulted in a decrease in resting tension, a decrease in 
rate of tension changes, and a slight increase in ampltude (Fig. 3). The effects were dose- 
dependent, and logarithmic concentration-effect curves were plotted for each drug utilising changes 
in tension as the measurable effect for the former three drugs, and frequency of spontaneous 
contractions for the latter. The measurement of changes in resting tension was found to give the 
most reproducible results for drugs possessing a stimulatory action. However, in the case of the 
inhibitory response effected by isoprenaline, this parameter could not be used because the tissue 
was capable of only a limited small decrease in resting tersion owing to the nature of the experi- 
mental technique used. With this drug therefore the effect was measured as a decrease in the 
frequency of spontaneous contractions, and the results aga: n found to be reproducible. Adrenaline 
and noradrenaline gave equal maximum responses, and ef'ects of these two drugs were expressed 
as a percentage of this maximum. Similarly the effects of isoprenaline were expressed as a 
percentage of the maximum response obtained with this drug. Representative ‘curves’ for each 
drug are shown in Figures 4 and 5. There was considerable variation in the sensitivity of different 
preparations to noradrenaline and adrenaline, and the results of 6 experiments with each drug 
were pooled to plot the graph in Figure 6. Only values between 107; and 90% were included in 
order that the method of “least squares" could be used +o find the best fitting straight line for 
each set of points. Phenylephrine was found to be capable of eliciting only 65% of the maximum 
response seen with noradrenaline and adrenaline, even at very high doses, and possible explanations 
of this are discussed later. 

Phentolamine, an a-adrenergic blocking agent, was fourd to antagonise the actions of adrena- 
line, noradrenaline and phenylephrine. Figure 7 shows the effect of equal concentrations of 
adrenaline in the presence of increasing concentrations o? phentolamine. This behaviour of the 
tissue to noradrenaline, adrenaline and phentolamine was further pursued in an attempt to 
characterise the receptors for these drugs in a quantitative manner by the pA, method. Before 
presenting the results, the concept of pA, will be briefly summarised together with its method of 
determination. 


pA Concept and method of determination 


In order to assess drug antagonism quantitatively in a manner allowiag comparison of results obtained by varying 
experimental techniques on different tissues, Clark and Raventós (1957) proposed to use as the measure of activity 
the concentration of antagonist necessary to neutralise the effect of a tenfold increase of active drug. This idea 
was modified slightly by Schild (1947) when he introduced the pA scale of measurement which is simply a more 
convenient form of expression. pA, is defined as the negative logaritam to base 10 of the molar concentration of 
an antagonist drug which will reduce the effect of a multiple dose (<) of an active drug to that of a single dose. 
Thus, if the presence of a concentration of 10779 molar phentolam.ne in the organ bath fluid reduces the effect 
of 2 ug adrenaline to that produced in the absence of phentolamine by 1 ug adrenaline, then the pA» for 
phentolamine-adrenaline will be 7-0, 

In the present study, pA» and pA,g values were calculated for noradrenaline and adrenaline by the following 
method, An approximately E@sg! dose (x) of the active drug is repea edly given to the preparation until a constant 
response is obtained, again measuring changes in resting tension. Tbe principle then consists of finding, by trial 


1 That concentration of a drug required to effect a 5025 of maximum response. 
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Fig. 3. Effect of 0-125 ug isoprenaline on spontaneous activity of isolated 
calyx. The drug was added at A and the tissue washed with Krebs solution 
at ©, with rapid return of control contractions. 
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Fig. 4. Logarithmic concentration-effect curves for adrenaline (@), noradrenaline (©) and 
phenylephrine (W) on the isolated calyx. 
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Fig. 6. Logarithmic concentration-effect lines for adrenaline (€) and noradrenaline 
(©) on isolated calyx. The results are of 6 experiments with each drug, excluding 
values above 90725 and below 10°, 
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and error, a concentration of the antagonist drug such that it will reduce the effect of a 2x dose of the active drug 
to slightly less than would be expected in the absence of the antagonist. The concentration of antagonist is then 
increased, and the response of the same double dose noted as in Figure 7. This procedure is repeated until the 
response of the double dose is less than that of a single dose, and the relationship of agonist and antagonist plotted 
as in Figure 8. A straight line of negative slope results, from which the concentration corresponding to pÀ» is 
then computed by interpolation. An exactly similar method is used to calculate a pA;o, the double dose of agonist 
(2x) being replaced by a 10x dose (Fig. 8). The results are then converted to the molar form and expressed as the 
negative logarithm. 
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Fig. 7. Effect of equal concentrations (2 xg) of adrenaline, added at A, on isolated calyx in the presence of 20, 40, and 
80 ng phentolamine. © indicates washing of the tissue with Krebs solution. 


pA values obtained for phentolamine against noradrenaline and adrenaline after 10 minutes 
contact are presented in Table 1. 

Isoprenaline acts predominantly on fi-receptors, and its effect on the calyx (Fig. 3) could be 
abolished completely by propanolol, a selective f/ blocking agent, in a concentration of 1 ug/ml. 
Also, after pretreatment of a specimen with a large dose of phentolamine (1 pg/ml), the 
æ stimulatory effects of adrenaline at a concentration of 8 ug/ml could be completely abolished 
and the latent inhibitory effects demonstrated (Fig. 9). 

Acetylcholine, in a concentration of from 2 to 32 pg/ml, was found to cause stimulatory 
effects upon the calyx similar to those observed after treatment with the catecholamines—namely 
an increase in both frequency of spontaneous contraction and in resting tension (Fig. 12, A). 
Again the effects were dose dependent, a typical log. concentration-effect ‘curve’ being illustrated 
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in Figure 10, and the pooled results of 6 experiments in Figure 11. These effects of acetylcholine 
(at 32 ug/ml) were greatly reduced by 2 minutes pretreatment with atropine in a concentration 


Table I 


pÀ», PAI, and pA2-pAio Values for 
Phentolamine (Mean+S.E.M.) 














Adrenaline 7-06 + 0-04 
m = 5) 
pA 
Noradrenaline 7311x007 
(n = 5) 
Adrenaline 61640-04 
(n = 5) 
PAo 
Noradrenaline 6244007 
(n = 5) 
Adrenaline 0-90 +004 
m= 5) 
pA2—pArg 


Noradrenaline 0:874 0-05 
(n = 5) 
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Fig. 8. Method of determining pA; and pA, values for phentolamine. Each point represents 
the effect of a concentration of adrenaline (2x or 10x) on the calyx pretreated for 10 minutes 
with concentrations of phentolamine as shown on the abscissa. x is an approximately EC; 
for adrenaline determined in the absence of phentolamine. 
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of 5 ng/ml (Fig. 12), and could be completely abolished if the concentration of antagonist was 
increased to 20 ng/ml. 

. Transmural stimulation was applied, as previously described, using a pulse width of 0-4 m 
seconds, supra-maximal voltage, and varying frequencies. With a frequency of 5 Hz, the tissue 
responded by an increase in resting tension and frequency of contraction (Fig. 13). On increasing 
the frequency of the stimulus, there was a corresponding increase in resting tension of the specimen, 
and a maximum response was obtained at 40 Hz. After having obtained such a response, tetro- 
dotoxin! was added to the bath to give a concentration of 1077 gm/ml. A similar electrical 
stimulus over the same frequency range was now found to have no effect upon the calyx. However, 


Fig. 9. Effect of 8 wg adrenaline (added 
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! An extract of the Puffer fish capable of selectively preventing the depolarisation process in nerves. 
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the tissue remained capable of eliciting a normal response to the addition of 2 ug/ml noradrenaline. 
A further specimen, having first been shown to respond to electrical stimulation of 0-4 m seconds 
pulse width, was treated for 10 minutes with a large dose of phentolamine (10 pg/ml). Stimulation 
up to a frequency of 20 Hz was without effect, but as the frequency was increased up to 
40 Hz, there came into effect an inhibitory action in the form of a decrease in resting tension 
(Fig. 14). The decrease in frequency of contraction seen with isoprenaline was not however observed 
under these conditions of electrical stimulation. If the pulse width was now increased to 2:0 m 
seconds, the tissue responded by an immediate marked rise in resting tension followed by a similar 
immediate return to normal on cessation of stimulation, indicating that the calyceal smooth 
muscle was still capable of a contractile response, most probably due to direct muscle depolarisa- 
tion. 

Similar experiments were carried out using high concentrations of atropine (4-0 ug/ml) to 
block the muscarinic receptors, but no decrease in response to electrical nerve stimulation 
could be demonstrated after pretreatment with this latter drug. 

Tyramine has the ability to liberate noradrenaline from adrenergic nerve terminals. In doses 
of 16 to 128 pg/ml it caused an increase in frequency of contraction, an increase in resting tension, 
and a marked decrease in the amplitude of contraction (Fig. 15). Experiments were repeated after 
pretreating the tissue for 5 minutes with cocaine, (0-03 to 2-0 ug/ml), a substance capable of 
preventing tyramine uptake by the nerves. The response to further additions of tyramine was 
unchanged. 

Finally, responses of calyx to noradrenaline were determined before and after treatment with 
cocaine in a concentration of 0-03 to 2-0 ng/ml. In these experiments, cocaine was used to abolish 
the normally occurring neuronal uptake of noradrenaline. The results showed no quantitative 
difference in effect, as measured by increase in resting tension, before and after treatment with 
this drug. 


Discussion 


Although the ureter has previously been subject to considerable im vitro study, only 3 such 
investigations of calyceal activity have been traced in the literature (Muschat, 1929; Finberg and 
Peart, 1970; Gosling and Waas, 1971). Muschat (1929) found the pig calyx to react with increased 
activity to addition of adrenaline. Finberg and Peart (1970) found the increased activity of the 
rat calyx in response to adrenaline and noradrenaline to be abolished by phentolamine. They 
found an inconsistent response to isoprenaline, and concluded that the actions of the catecholines 
were mediated solely by a-adrenoceptors. Acetylocholine was found by them to be without 
effect. Gosling and Waas (1971), studying rabbit calyx, obtained similar results to the above, 
demonstrating the presence of o-adrenoceptors but being unable to present any evidence of 
either fi-adrenergic or muscarinic receptors. 

In this present study the pig was chosen on account of the close morphological and functional 
similarity of its ureter and collecting system to that of man. In agreement with findings in the 
previously quoted studies for other species, adrenaline and noradrenaline were effective in 
increasing resting tension and frequency of spontaneous contractions. In addition, phenylephrine 
(a predominantly -stimulating agent) caused similar effects, but as can be seen from Figure 4, 
failed to give the maximum response obtained with either noradrenaline or adrenaline, even at 
high concentrations. This may have been caused by phenylephrine acting as a partial agonist or 
perhaps by non-specific effects on the muscle at these high dosage levels. Evidence for the existence 
of partial agonists in the sympathomimetic amine group of drugs has been presented by Van 
Rossum (1965). Studying the a-receptors in isolated rabbit intestine he showed the (+) isomer of 
oxedrine to have an intrinsic activity constant of 0-8 when compared with (—) noradrenaline 
(intrinsic activity constant noradrenaline = 1). 

The concentration-effect curves can be seen from Figure 4 and Figure 6 to be parallel and to 

46/4—B 
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show a potency order cf adrenaline > noradrenaline > phenylephrine. This order of potency for 
the sympathomimetics en the calyx would suggest that the observed effects are mediated by 
interaction with a-adrenoceptors (Ahlquist, 1948). i 

The actions of all 3 drugs were antagonised by phentolamine, and the reproducible behaviour 
of the tissue provided by these experimental conditions allowed the antagonism to be quantified 
by the pA, method. Phentolamine is a competitive antagonist at x-adrenoceptor sites, and with 
such antagonists, agonists acting on the same receptors should produce the same pA, value 
(Schild, 1947). Receptors can hence be identified using this procedure, since tissues with similar 
receptors could be expected to give the same pA, value for a given antagonist. pA, and pA, 
values for phentolamine after 10 minutes contact are shown in Table 1. The mean pA, values 
did not differ greatly from previously reported values for phentolamine [7:15 rabbit thoracic 
aorta (Kohli, 1968); 7-18 guinea-pig seminal vesicles (Guimaraes, 1969); 6-93 cat nictitating 
membrane (Green and Fleming, 1967)], and it is concluded that the observed responses to 
adrenaline and noradrenaline were mediated by x-adrenoceptors, confirming the findings from 
the study of potency order of these drugs. Further confirmation can be derived from an examina- 
tion of the nature of the antagonism. Arunlakshana and Schild (1959) have shown that for a 
competitive antagonist, the pA,—pA,, difference is numerically equal to 0-95. These values 
(pA;-pA o) calculated from the present study are shown in Table I, and do not differ significantly 
from this theoretical figure (r-test, P > 0-05). 

In contrast to previous workers (Finberg and Peart, 1970; Gosling and Waas, 1971), isoprena- 
line, a synthetic catecholamine with predominantly £ stimulatory actions, was consistent in its 
inhibitory effect upon the spontaneously contracting calyx. This response was shown to be 
abolished by the selective 8 blocking agent propanolol, and is held as evidence for the presence 
of B-adrenoceptors 1n this tissue. 

Again, in contrast to studies on the rabbit and rat, acetylcholine was found to be consistent 
in producing excitatory effects upon the pig calyx. The antagonism of this action by atropine 
suggests the effects to be mediated via muscarinic receptors present in the smooth muscle fibres. 

Having shown the presence of receptor sites for both adrenergic and cholinergic neuro- 
transmitter substances, 1t was next attempted to define whether or not these receptors are inner- 
vated. Three sets of experiments were performed. Electrical stimulation of the tissue was carried 
out using a current of pulse width such as to cause depolarisation of nerve fibres but not smooth 
muscle cells. The effects produced by this stimulus were an increase in resting tension and an 
increase in frequency of contraction (Fig. 13). They could be abolished by pretreatment of the 
tissue with tetrodotoxin, this finding being suggestive of a neuronally induced response. Further 
proof of this was offered by the observation that tissues so treated with tetrodotoxin still remained 
capable of responding in their usual manner to exogenous noradrenaline. There was a qualitative 
similarity in the tissue's response to electrical stimulation and to exogenous noradrenaline. 
Furthermore, stimulation of a preparation after z-adrenoceptor blockade with phentolamine 
resulted in replacement of the excitatory response by a slight inhibitory effect. If, however, the 
pulse width of the current was then increased, a direct muscle stimulatory response could still 
be obtained. Muscarinic receptor blockade with atropine did not affect the response of the calyx 
to electrical stimulation, and the conclusions from the above are that nerve stimulation was 
effective by liberation, from adrenergic nerves, of noradrenaline which then acted upon a- 
adrenoceptors on the smooth muscle of the calyx. The relaxant response to electrical stimulation, 
demonstrated after pretreatment with phentolamine, may have been caused by activation of 
B-adrenoceptors in the vicinity of the released noradrenaline, or may possibly represent a direct 
B receptor innervation. 

Experiments were next conducted to ascertain the effect of tyramine on the calyx. The latter 
is a sympathomimetic amine and acts predominantly by the release of noradrenaline from 
sympathetic post-ganglionic nerve endings. In this study, its addition to the organ bath fluid in 
high concentrations caused a response similar to x-adrenoceptor stimulation. However, pre- 
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treatment of the tissue with cocaine (thus preventing the neuronal uptake of tyramine) did not 
alter this response, and it was concluded that the effect upon the calyx was direct upon smooth 
muscle cells and unrelated to noradrenaline release. 

After liberation of noradrenaline from adrenergic nerves, the major route of inactivation is an 
active re-uptake process by the nerve terminals. Not only does this uptake process apply to the 
intact animal, but also to exogenously administered noradrenaline on an isolated tissue prepara- 
tion. Abolition of neuronal uptake can be obtained by treating the tissue with cocaine, which 
prevents active transport of noradrenaline from the extra-cellular fluid to the intra-axonal storage 
areas, and which thereby potentiates the effect of this drug. However, in the present study, no 
quantitative difference in response of the calyx to noradrenaline could be determined before and 
after treatment with cocaine, Having already given, by electrical stimulation studies, positive 
evidence of innervation of the «-adrenoceptors, then the results from experiments with cocaine 
and tyramine suggest that the innervation is relatively sparse. This finding would be in keeping 
with anatomical studies of the region (Dixon and Gosling, 1973). 


Summary 


Isolated strips of pig renal calyx undergo spontaneous rhythmical changes in tension. 

Noradrenaline, adrenaline and phenylephrine mediate their stimulatory effects by interaction 
with «adrenoceptors, and isoprenaline its inhibitory effect via 8-adrenoceptors. 

Acetylcholine exerts a similar excitatory action via muscarinic receptors. 

Evidence is presented for innervation of the «-adrenoceptors, although this innervation appears 
to be relatively sparse. 


1 am indebted to Mr Thomas Moore for his continued interest and encouragement in this project. I would also 
like to express my sincere thanks to Dr B. Cox, Department of Pharmacology, University of Manchester, for his 
invaluable assistance and enthusiasm throughout the preparation of this paper. 
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Hydatid Cysts of the Kidney 
Simulating Similar Kidney Lesions 


TALAL N. SHAWKET and MACKI AL-WAIDH 
Department of Surgery G.U. Service, Medical Center, Baghdad, Medical College. 


Hydatid disease is a tapeworm infection that occurs in its adult stage in the intestines of dogs, 
wolves and foxes and in its larval stage in sheep, hogs, cattle and occasionally in man. Thus the 
disease is common in sheep raising areas, as in South America, Australia, New Zealand, South 
Africa, Asia, Africa, countries along the Mediterranean and in the Middle East countries of which 
Iraq is one, but with the ease of travelling and immigration at present, it could be seen in patients 
all over the world (Henry et al., 1966). 

Table I (From the Journal of the Indian Medical Association, 1970) shows the world incidence of 
hydatid disease. 

The number of hydatid disease cases seen in the last decade at the Republic Hospital and the 
Medical City of Baghdad was 1,346; 57 of these had involvement of the kidney. Table H shows the 
organ distribution of these cases. 

The sex distribution is shown in Table III. 

















Table I Table H 
Average No. of Cases Site of Cyst Percentage 
Country Detected Early AE ENEE AN DIM uS 
J————M— st snemat Liver 52 

Greece 590 Lungs 20 
Italy 439 Kidneys 5 
Argentina 405 Brain 4 
Uruguay 400 Spleen 4 
UK 90 Bones 11 
New Zealand 87 Other parts of the body 4 
Australia 50 EN Sie das Satake S 
Lebanon 63 
India 27 100 
USA 5 
Iceland 1 
Republic Hospital and 

Medical City, Baghdad 135 
‘Table HI 
Sex Number of Patients Percentage 
Male 511i 30 
Female 835 70 
"Total 1,346 100 


371 


372 BRITISH JOURNAL OF UROLOGY 
Clinical Manifestations 


Hydatid disease in the kidney as elsewhere is slowly progressive and insidious in its development; 
generally there are no symptoms for many years and frequently the disorder becomes apparent 
only as an incidental finding on routine clinical examination. 

The symptoms and signs may be divided into general and local. General manifestations are rare, 
consisting of gradual loss of strength, loss of weight and occasionally urticaria from anaphylaxis 
(Deliveliotis, Kahayas, and Varkarakis, 1968). 

The blood picture may show a slight elevation of the eosinophil count; this is usually slight, but 
occasionally may rise to 20%. 

Locally a tumour mas: in the kidney may be present. 

The typical definite diagnostic symptoms and investigations which lead to the diagnosis are: 
hydatiduria (passing of daughter cyst in the urine), calcification of the outline of the cyst on X-ray: 
a renal mass of cystic type on I.V.P.; and positive Weinberg and Casoni tests. 

The following cases were sufficiently atypical for hydatid disease of the kidney not to be 
considered in the differential diagnosis. 


Case 1. N. K., 7-year-old girl. Her mother noticed a swelling of the left loin while bathing her. She was seen by a 
general surgeon. After intravenous pyelography a tentative diagnosis of Wilms' tumour was made and the patient 
was referred to this department. A left ascending pyelogram gave a similar picture to that of the I. V.P. (Fig. 1): a 
large mass replacing the upper and middle calyceal system, compressing the lower calyces and displacing the ureter 
medially. We agreed with the original diagnosis. 

The peritoneal cavity was explored through a left paramedian incision. A large very hard and vascular tumour 
mass involving most of the kidney with adhesions to the peritoneum and descending colon was found. After 
clearing the tumour mass the kidney pedicle, which was surprisingly free from adhesions, was easily clamped and 
ligated. On section of the kidney a large hydatid cyst was revealed (Fig. 2). 


Case 2. Y. M., a 17-year-old male. Complained of recurrent right renal colic accompanied by dysuria and inter- 
ruption of the urinary stream for the past 5 months. 

Clinical examination revealed only slight tenderness in the right renal angle. Other physical clinical and laboratory 
findings were within normal limits. Urine: 10-15 wbc, and few rbc/hpf. Culture: negative. X-ray findings: K.U.B 





Fig. 1. Case 1. Left ascending pyelogram showing Fig. 2. Case 1. Kidney showing large hydatid cyst. 
large left renal mass. 
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negative, I.V.P. both kidneys functioned normally, the only abnormality being some blunting and erosion of the 
upper minor calyces on the right side (Fig. 3). No typical cystic changes were seen. The lesion suggested tuberculosis 
as a possible cause. Urine culture for tubercle bacilli was negative. Ascending pyelography of the right kidney 
confirmed the same changes as the I. V.P. Conservative treatment with analgesics, antispasmodics and wide-spectrum 
antibiotics did not prevent the recurrence of the renal colic. 

While exploration of the right kidney was being contemplated, the patient had another colic after which he 
noticed the passage of pale yellow marble-like structures in the urine which suggested that the structures could be 
daughter hydatid cysts. Casoni and Weinberg tests were performed with positive results. An eosinophil count was 
confirmed to be normal. 

The right kidney was explored: a small hydatid cyst was seen involving the upper calyces and opening into the 
pelvis. A nephrectomy was performed. (Fig. 4). 





Fig. 3. Case 2. A, L V.P. showing blunting and ero- 
sion of upper minor calyx on the right. B, tracing 
of pyelogram. 


B 


dus 


«idbinuliti 





Fig. 4. Case 2. Right kidney showing hydatid cyst in- Fig. 5. Case 3. IL. V.P. showing large mass occupying middle 
volving the upper calyces. and lower parts of left kidney. 
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Case 3. K. G., 63-year-old male. Admitted to hospital complaining of a swelling in the left loin with dull pain at the 
renal angle. He had noticed the swelling for a few months; he also had occasional dysuria. 

He was normotensive. The left kidney was palpable and hard. Urine: Albumin +, rbc +, wbc ++. Urine 
culture: growth of pyocyaneus. Blood count W.B.C, 12,600, E.S.R. 12 mm/hour. LV.P.: Large left kidney shadow 
obliterating the psoas shadow. The right kidney functioned normally. The left kidney showed a dilated upper 
calyceal system, all the other calyces being invaded by a huge mass (Fig. 5). The patient refused aortography. 

On a diagnosis of a left renal tumour the kidney was approached through the bed of the 12th rib. Following 
division of adhesions the pedicle was clamped and the kidney removed. 

Normal kidney tissue was apparent only at the upper pole; the rest of the kidney was hard and pale grey in colour 
simulating a renal carcinoma. On section a large hydatid cyst was found. 





Fig. 7. Case 4. Hydatid cyst upper part left 
kidney. 





Fig. 6. Case 4. I. V.P. showing large mass left kidney 
—only small amount of contrast seen in lower part 
of left renal outline. 
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Fig. 8. Case 5. Right retrograde pyelogram show- 
ing compression of calyceal system with erosion 
of the lower minor and middle calyces 
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Case 4. Z. T., 40-year-old housewife. Complained of left loin pain and a mass of 3 months duration. She also had 
dysuria and frequency. 

On examination the left kidney was palpable. Urine: wbc + +, rbc ++. Urine culture: Moderate growth of 
coagulase positive staphylococci. Blood picture normal. E.S.R. 12 mm in the hour. Chest X-ray: Healed tuberculous 
lesion of the right lung. I. V.P.: Large left kidney shadow, no calcification. No opacities. Right kidney normal. Left 
kidney showed contrast only in the lower calyces (Fig. 6). On retrograde pyelography the contrast did not pass 
beyond the uretero-pelvic junction. 

With the provisional diagnosis of a tumour, the kidney was explored and a large hydatid cyst occupying the whole 
kidney except the lower pole was found (Fig. 7). Nephrectomy. 


Case 5. N. S., a 35-year-old woman. Complained of right flank pain and swelling of 8 months duration. Apart from 
the hard right palpable kidney, other clinical physical and laboratory findings were within normal limits. I. V.P. 
showed a large right kidney outline. Left kidney normal. Right kidney showed no function. Right retrograde 
pyelography ; compression of the calyceal system with erosion of the lower minor and middle calyces (Fig. 8). 

On a preoperative diagnosis of a right renal tumour, right nephrectomy was performed. On section a large 
hydatid cyst was found (Figs 9 and 10). 





Figs 9 and 10. Casc 5. Right kidney showing (9) a large cyst on surface, (10) numerous sort of cysts on 
section. 


Comment 


The triad, pain, haematuria and tumour mass representing the common symptoms of carcinoma 
of the kidney are not always present: only 55% of these tumours give symptoms; in 45% the 
discovery is accidental. 55% present one of the triad of symptoms, 60 ?; produce haematuria, 70% 
a palpable mass and 80%, pain (Deming and Harvard, 1970). 

In cases 1, 2, 4 and 5, the 2 common symptoms of mass and pain were present. Clinically the 
masses were hard and fixed, unlike other cystic conditions of the kidney; this was due to the 
fibrotic and sometimes calcified wall of the hydatid cyst. 

Angiography was omitted from the preoperative diagnostic methods, because we thought we 
had sufficient evidence from the clinical and other X-ray findings to make a diagnosis of tumour of 
the kidney. 

In case 2 the preoperative diagnosis was of an infectious lesion, possibly tuberculous, which led 
to corresponding preoperative investigations. 


Summary 


Five cases of atypical hydatid cyst of the kidney are present. 

Four cases simulated kidney tumours and | an infectious lesion, but were misdiagnosed on 
account of the absence of the typical signs and finding of hydatid disease. 

With the increase in world travel hydatid disease should be included in the differential diagnosis 
of all other kidney masses, especially when they are atypical. 
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Calcium-47 Absorption in Urolithiasis 


N. J. BLACKLOCK and M. A. MACLEOD 
Department of Urology and Department of Nuclear Medicine, Royal Naval Hospital, Haslar, Gosport, Hants 


An association between high urinary calcium and calcium urolithiasis was described by Flocks 
in 1939 but subsequent work has fallen short of establishing the exact relationship between these 
2 phenomena. In a group of patients forming calcium-containing renal stones, Melick and Henne- 
man (1958) found that 32% had hypercalciuria. Similar findings have been made by others. 
Whilst an excessive urinary calcium is present in other specific diseases, hypercalciuria as a 
phenomenon occurring in the absence of any of these was described by Albright et al, (1953). 
This syndrome of idiopathic hypercalciuria was defined as the occurrence of a high urinary calcium 
in association with normal serum calcium, a tendency to hypophosphataemia and renal stone 
formation and it has since been recognised by others. 

Caniggia, Gennari and Cesari (1965) suggested that the hypercalciuria was primarily absorptive 
in origin. Peacock, Hodgkinson and Nordin (1967) showed the importance of dietary calcium 
in demonstrating hypercalciuria, suggesting that the hypercalciuria in stone formers was probably 
due to excessive absorption of calcium. An implication of this was that idiopathic stone formers 
were largely drawn from that segment of the population in which absorption and therefore 
urinary excretion of calcium was above average. 

This paper is concerned with the study of a group of stone formers and recurrent stone formers 
in the Royal Navy in whom intestinal calcium absorption has been measured by arm counting 
using calcium-47 (47Ca). 

In the past, techniques for assessing calcium absorption have required the patient to be in 
hospital and on a strict metabolic regime and have also required accuracy in the timing and 
collection of urine, faecal and blood samples. With the availability of Ca, a gamma-emitting 
radio-nuclide with a half-life of 4-53 days, a relatively simple and accurate method of measuring 
calcium absorption has become available using external scintillation counting (Curtis, Fellows 
and Rich, 1967; Wills et al., 1970; Macleod, 1971). 


Methods 


All the cases of urolithiasis studied were registered in the Royal Naval Renal Stone Survey, which 
is supported by grant from the Medical Research Council, and all had a full general and metabolic 
investigation and excretion urography performed. 

The serum calcium, inorganic phosphate, protein and alkaline phosphatase were estimated 
on at least 4 separate occasions with the patient in the fasting state. Serum calcium was measured 
by auto-analyser using Technicon Method N3b and the upper limit of normal for this laboratory 
was taken as 10-5 mg/100 ml. 

Urinary calcium excretion was measured first of all with the patient on a diet containing calcium 
supplements since it has been established that hypercalciuria is only detectable at moderately 
high calcium intakes (Knapp, 1947; Peacock, Hodgkinson and Nordin, 1967). Thereafter a low 
calcium diet (150 mg calcium per day) was given and, after a period of 3 days, further measurements 
of calcium excretion were made to establish the response to this. Urinary calcium was estimated 
by atomic absorption spectroscopy using the Unicam SP 90. 

Gastro-intestinal absorption of radioactive calcium was measured by an arm-counting technique 
following separate intravenous and oral doses of 47Ca chloride (Macleod, 1971). This method 1s 
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based on the assumption that the distribution in the body of the absorbed part of an oral dose of 
calcium is identical to that of an entire intravenous dose; thus the fraction of a known intravenous 
dose, measured in the forearm in this case, will be the same as that of the absorbed dose. Since.it 
has been reported that restriction of calcium intake, as in a low calcium diet, will increase the 
avidity of the absorptive processes for calcium (Malm, 1958; Heaney and Skillman, 1964; Lloyd, 
1967) both a control group and the patients prior to January 1972 were on a normal diet except 
for a fast of 12 hours before receiving the oral dose of 47Ca on the 2nd day of the test. For various 


Table I 
47Ca Absorption in Controls 





Percentage Calcium Absorption 


m anena c ———— SÜD -s 
Subject March 1970 January 1971 July 1972 


R.M. 32 T 

LL. 30 29 36 
H.G. 28 "x 

D. M. 30 m m 
RL 26 30 si 
P.C. 28 m es 
R. C. » 26 ne 
D. S. 29 ak 36 
P. B. 25 27 26 
P.G. 3l Te 29 
B.G. 35 zd 
D.J. vA 36 
s. D. 36 
H. P. 36 
N.S. 35 
P.L. 33 
J. S. 26 
A. K. 35 
G. T. 27 
P.C. 33 





reasons during 1972, 49 of 83 patients so tested had started a low calcium diet of 150 mg of calcium 
per day at the time of the investigation. Of these, the great majority had calcium absorption 
measured within a day or two of starting the low calcium diet and in no case was the measurement 
made with the patient more than 5 days on this diet. Comparing the 2 groups, the results showed 
no statistical difference; 63% of patients on the low calcium diet and 60% of the patients on a 
normal diet were absorbing calcium excessively. This suggests that a low calcium diet for a short 
period of time does not influence the process of absorption from the gut. This finding agrees with 
the observation of Wills et al. (1970). 

Since the publication of the paper describing this technique (Macleod, 1971) the original 10 
control subjects have been augmented by an additional 10 and measurements have been repeated 
on the previous controls over a period of 3 years. Results in these showed that the amount of the 
oral calcium dose absorbed from the intestine was between 25% and 36% with a mean of 30% 
(see Table I). 


Results 


125 cases of urolithiasis were studied. Only 2 of this number were female. 
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Of the 125 patients, 23 (18%) absorbed calcium within the normal range; 102 (82%) absorbed 
it excessively. The extent of this hyperabsorption of calcium was variable and is shown graphically 
.in Figure 1. Estimations were repeated in a number of these patients over an 18-month period 
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18%) 18% | 27% | 22% 


Number of patients with urolithiasis 
N 
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NORMAL 
RANGE 
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ES 





25-36 37-44 45-54 55.64 65-74 75-84 85.94 
Calcium absorption (96) 


Fig. 1. Variable intestinal hyperabsorption of 47Ca in 125 cases of urolithiasis. 


Table II 


Interval Estimations of 47Ca Absorption 
in Known Hyperabsorbers 


47Ca Absorption 





qe 7^ 
Subiect 1 2 

A 76 
T.G.H 16.11.70. 74 13.9.71 60 
E. J. H. 16.11.70 64 13971 51 
P. J. D. 14.12.70 76 19.6.72 52 
B.L. P 10. 5.71 77 19.777 71 
H. J. T. 7.9.70 44 19.2.7] 41 
J. F. 20. 9.71 76 10.7.72 55 


and these showed that the tendency to absorb calcium excessively remained although there was 
some variation of the extent of this (Table II). 

A comparison of calcium absorption with 24-hour urinary calcium excretion in the 125 patients 
showed that all but 3 who were hypercalciuric were also absorbing calcium excessively from the 
intestine (Fig. 2). This gasetfifffmsebservations by others (Flocks, 1939; Zisman, Pak and Bartter, 
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Two subgroups were formed from the series for comparison. The first was of patients who had 
formed only a single stone at the time of investigation. The second group comprised those who 
had formed 2 or more stones in clearly separated instances and were therefore recurrent stone, 
formers. The first group may represent the type of patient in whom stone formation is an isolated 







ee ee f 


T EET 4 D | 























i i i 


| 


i 
| 
i 
i 


100 200 300 400 500 600 700 800 
mg Calcium/24 hr 
Fig. 2. Comparison of *7Cs absorption with 24-hour urinary calcium excretion in 125 cases of urolithiasis. 
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Fig. 3. Comparative incidence of increased *"Ca absorption and hyper- 
calciuria in solitary and recurrent stone cases. 


incident but it is recognised ihat with a sufficiently long follow-up period some of these could have 
recurrences at a later date. In other respects both groups appeared to be well matched; the mean 
age of the single stone formers was 31 years and that of the recurrent stone formers 34. The 
difference in mean age was not significant. 

Of 78 cases of apparently solitary stone, 59 (7677) showed excessive intestinal calcium absorp- 
tion and 31 (40% of the tota!) were hypercalciuric. Of 47 cases of recurrent urolithiasis, 42 (89%) 
absorbed calcium excessively from the intestine and 36 (77% of the total) excreted calcium 
excessively in the urine at the time of investigation (Fig. 3). 
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In the single stone formers the mean calcium absorption was 46° (S.D. 13) and the mean 
24-hour urinary calcium excretion was 276 mg (S.D. 116). In the recurrent group, mean absorption 
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Mean 47 Ca Mean urinary 
absorption Ca** excretion 
Solitary 46% 276 mg/day 
stone (S.D. 13) (S.D. 116) 
Recurrent 5696 346 mg/day 
stone (S.D. 16) (S.D. 104) 
P«0-025 


Fig. 4. Comparison of mean *?Ca absorption and urinary calcium excretion 
in solitary and recurrent stone cases. 


was 56 (S.D. 16) and mean excretion 346 mg (S.D. 104). The comparison between the 2 groups 
shows a significant difference (x? test to one degree of freedom, P « 0-025) even with the probability 
of "contamination" of the first group with a number of potential recurrent stone formers (Fig. 4). 


Discussion 


Hypercalciuria has been found to occur in approximately one-third of cases of calcium-containing 
renal stone in a previous review of cases of urolithiasis in the Navy. The incidence in the present 
series is 54% but this is a spuriously high figure since the recurrent stone former will tend to 
be referred to this hospital for full investigation more often than the patient with a single, short- 
lived incident. Excessive urinary calcium excretion has been ascribed to excessive intestinal calcium 
absorption (Pyrah, 1958; Harrison, 1959; Parfitt ei al., 1964; Peacock et al., 1967). The results 
from the 47Ca absorption studies support this concept. They show that a majority of stone 
formers, whether they are hypercalciuric or not, absorb calcium excessively from the intestine 
and this is more prevalent in cases of recurrent urolithiasis. 

There is only partial correlation between excessive intestinal absorption of calcium and the 
occurrence of hypercalciuria. All but 3 of the hypercalciurics were found to absorb calcium 
excessively but 49 patients who were absorbing calcium in excess from the intestine were excreting 
calcium in normal amounts in the urine at the time of test. Since the 47Ca absorption test deals 
only with the percentage absorption of a calcium load it is possible that the normal excretion 
resulted from a low calcium intake. All patients, however, were on a standard ward diet with 
calcium supplement in the form of a pint of milk per day besides that taken with cereal, tea and 
coffee. In the circumstances, if there was a simple linear relationship between calcium uptake 
and excretion, greater correlation might have been anticipated. However, since hypercalciuria is 
assessed on the amount of calcium in a 24-hour collection of urine, diurnal variations of calcium 
concentration will not be apparent; thus, hypercalciuria of varying degree may occur on a number 
of occasions within a 24-hour period without there being necessarily overall hypercalciuria 
(Marshall, 1972). It may therefore be inadequate to define hypercalciuria as the excretion of more 
than 300 mg of calcium in 24 hours in the male and 250 mg in the female (Hodgkinson and Pyrah, 
1958). Rose (1967) has pointed out that the normal range of urinary calcium varies from one 
country to another and may also vary within a country since Watson and Dale (1966) consider 
that in London the excretion of up to 400 mg of calcium per day is normal for a man and 300 mg 
per day for a woman. 
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In this series, however, there appears to be closer correlation between the intestinal calcium 
uptake and urinary calcium excretion in the recurrent than in the apparently solitary stone formers. 

An implication of the finding of an increased absorption of calcium in a high proportion of 
cases of urolithiasis is that greater quantities of calcium are being presented to the excretory 
system and the nephron in particular for excretion. With its known toxicity when present in 
excess, cellular damage due to high local concentrations of calcium might occur in the cells of 
the nephron or its interstitial tissues. This may be an interpretation of the finding by Anderson 
(1968) of foci of calcium phosphate precipitation in the kidneys of patients with a history of renal 
stone. Similar foci were present in patients who had no history of stone formation but were 
significantly more prevalent in the stone-forming group in which they occurred in 64%. Malek 
and Boyce (1973) describe calcium deposits in the kidneys of all of 52 cases of idiopathic calcium 
oxalate stone. These observations bear comparison with the present finding of excessive intestinal 
absorption of calcium in 827; of this group of stone formers, 

In Anderson's series the calcium phosphate was present within the interstitial tissues and the 
epithelial cells of the renal tubules, sometimes extending into the lumen; the loop of Henle and 
the collecting tubules were most frequently involved. Boyce (1972) in a study of biopsies of human 
kidney found Periodic Acid Schiff (PAS) positive material, usually with concentric laminar 
structure and containing calcium in significant quantities, within the lumen of the nephron. He 
considered that the origia of this material was in the proximal renal tubule and that there was 
subsequent migration to the collecting ducts. He attributed the high incidence of medullary 
concretions to the coalescing ductal anatomy. Cooke (1972) in a radio-isotope study demonstrated 
a marked calcium concentration gradient ranging from maximal in the papilla tip to minimal in 
the cortex of the kidney; he also found differences in the ealcium content of anatomically com- 
parable regions of the kidney when he compared specimens from a population group with and 
another without a tendency to form renal stones. 

It is well known that calcium salts tend to be deposited in tissues which are already damaged 
or undergoing degeneration. Scarparelli, Tremblay and Pearse (1960), in drawing attention to this, 
pointed out that the damaging agent in some cases could be an excess of calcium itself. Cells 
which are involved in the metabolism or transport of calcium—as are the cells of the nephron—are 
probably protected against its toxic effects within certain limits. An excess of calcium, however, 
may overwhelm a protective mechanism and result in tissue damage and subsequent calcium 
deposition. 

The lesions described by Anderson (1968) and others may therefore be primary and stone 
formation in the tubules and calyces a secondary phenomenon due to crystallisation on a calcified 
nidus extruded from the epithelium of the tubules. They may be a direct consequence of a metabolic 
abnormality resulting in the increased intestinal absorption of calcium as found in such a high 
proportion of this series ef stone formers. 


Summary 


The intestinal calcium absorption was measured in a group of stone formers using an external 
isotope counting technique. 

Hyperabsorption was found in 82% and was even more prevalent in the recurrent cases. 

Comparison of absorption with urinary calcium excretion showed greater correlation in a 
group of recurrent stone formers than in cases of apparently solitary stone formation. 

The finding of intestina! hyperabsorption of calcium in a high proportion of stone formers may 
be aetiologically significant in the parenchymal calcium deposition found in these cases. 


Part of the work of this preiect was supported by a grant from the Medical Research Council. 
Our thanks are due to Mr Stephen Gray of the Department of Biochemistry, Royal Naval Hospital, Haslar, for 
laboratory assistance in this project. 
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The Effect of Cellulose Phosphate on Intestinal 
Absorption and Urinary Excretion of Calcium 


Some Experience in its use in the Treatment of Calcium Stone Formation 


N. J. BLACKLOCK and M. A. MACLEOD 
Department of Urology and Department of Nuclear Medicine, Royal Naval Hospital, Haslar, Gosport, Hants 


The findings in a previous paper have provided further support for regimes of treatment which 
reduce the intestinal uptake of calcium and therefore its urinary excretion in the management of 
recurrent calcium urolithiasis (Blacklock and Macleod, 1974). 

Dietary measures have already been used towards this end and Nordin (1972) considers that a 
diet low in calcium and low in oxalates is the simplest and most effective approach in the treatment 
of this condition. Sodium phytate has been shown to form a relatively insoluble complex with 
calcium in the gut and the effect of this has been to lower urinary calcium in patients with idio- 
pathic hypercalciuria (Henneman et al., 1958); there is however an increase in urinary phosphate 
excretion at the same time (Parfitt et al., 1964). Oral administration of sodium phosphate similarly 
has the effect of reducing intestinal calcium absorption and urinary calcium excretion but the 
urinary phosphorus excretion in the form of orthophosphate increases at the same time. Thera- 
peutic use of both sodium phytate and sodium phosphate is therefore accompanied by a possibility 
of increased tendency to calcium phosphate precipitation on account of the increase in its activity 
product ratio. (Pak er al., 1971). The thiazides as a group reduce urinary calcium excretion and 
increase renal excretion of phosphate as pyrophosphate with a concomitant increase in the urinary 
sodium and potassium. Calcium balance studies carried out at the time of thiazide treatment 
suggest that calcium is retained during such treatment (Lamberg and Kuhlback, 1959; Lichwitz 
et al., 1961; Higgins et al.,.1964; Yendt, Gagne and Cohamin, 1966; Harrison and Rose, 1968). 

Sodium cellulose phosphate, the sodium salt of the phosphoric ester of cellulose (Whatman 
Biochemicals Ltd) is an ion exchange cellulose with special affinity for divalent cations because 
of the steric configuration of the phosphate radicals attached to the cellulose molecule. In the 
stomach it exchanges sodium for calcium which is eliminated in the faeces so preventing the 
absorption of dietary calcium; it similarly binds with secreted calcium preventing its reabsorption. 
The diminution in calcium absorption is accompanied by a reduction in the renal excretion of 
calcium and a slight increase in urinary phosphorus but the urine saturation with brushite 
(CaHPO,-2H320), a probable nidus for calcium stones, is reduced (Pak, 1973). 

This paper describes some observations on the effect of sodium cellulose phosphate on intestinal 
calcium uptake and urinary calcium excretion in patients with urolithiasis. Further observations 
are made on the results of a limited clinical application of the substance. 


Materials and Methods 


Clinical Data 


The effect of cellulose phosphate was evaluated in a series of patients who exhibited intestinal 
hyperabsorption of calcium and hypercalciuria. All had full general and metabolic investigation 
including excretion urography. Cases of overt hyperparathyroidism were excluded. 
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Analytical Procedures 


Intestinal calcium absorption was assessed by the technique of external radioisotope counting described in a 
previous paper (Macleod, 1971). The normal range of absorption established by this method was 25% to 339; 
of the calcium meal. 

Urinary calcium excretion was measured with 24-hour specimens of urine by atomic absorption spectroscopy 
using the Unicam SP 90. Hysercalciuria was taken as the excretion of more than 300 mg of calcium per day in the 
male and more than 250 mg:calcium per day in the female (Hodgkinson and Pyrah, 1958). 

The serum calcium, inorganic phosphate, protein and alkaline phosphatase were estimated on at least 4 separate 
occasions at the outset and at each attendance for follow-up examination with the patient in the fasting state. 
Serum calcium was measured by auto-analyser using Technicon Method N3b and the upper limit of normal for 
this laboratory was taken as 10-5 mg/100 ml. Serum iron, copper and magnesium were measured at the outset 
in each patient and at each follow-up examination subsequently. Serum iron was measured by Richterich’s method 
and copper and magnesium by atomic absorption spectroscopy (Unicam SP 90). 


Results 


Initially the effect of sedium cellulose phosphate on 47Ca uptake was evaluated in various 
conditions of dosage ane administration. In the tests described in paragraphs 1 and 2 below the 
sodium cellulose phosphate was taken in water within 5 minutes of an oral dose of 47Ca chloride 
on the second day of am absorption test. 


Laboratory Findings 


1. In 10 patients who were given 5 g of the substance there was a marked reduction in “Ca 
absorption (Table I). 


Table I 


Effect of Cellulose Phosphate on 47Ca Absorption in Cases 
Known to Absorb Calctum Excessively from the Intestine 





47Ca Absorption 





PEE t 

Subject Before CP After CP 
% % 

K. D. 70 li 

T.G.H 60 19 

R.B. 58 16 

E.M. F 76 23 

B. B. 67 16 

T. P. 84 26 

A.M. 57 18 

P. G. 77 15 

C.E.B T7] 18 

N.J. F 91 32 





2. The dose of the substance was varied. Two cases each received 1 and 2 g respectively and 
a fifth was given 3 g and then 5 g in an uptake test (Fig. 1). The effect appeared to be dose related. 
Five grams reduced the intestinal calcium by as much as 85% and even a 1 g dose resulted in a 
509; reduction. The 5 g sachet provided as the standard dose therefore has a wide margin for 
effective action in this respect. Such a dose, however, is probably essential when it is considered 
that the substance will ordinarily be dispersed throughout a semi-solid food bolus. 

Urinary calcium excretion was measured concurrently with the various dosages of sodium 
cellulose phosphate and appeared to be reduced commensurately with the dose (Fig. 2). 
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Fig. 2. Comparison of the influence of varying dosage of sodium cellulose phosphate.on 
intestinal absorption and urinary excretion of calcium. 
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3. The influence on caleium absorption of taking a 5 g dose of sodium cellulose phosphate at 
variable intervals of time from a calcium meal was evaluated (Fig. 3). 

Maximum effect was achieved if the substance was taken with a meal or within | hour thereafter. 
There was a marked reduction in effect if the substance was taken more than 1 hour afterwards. 
Bearing in mind that the calcium meal was in liquid form in these tests, it is likely that the dose 
relationship of sodium cellulose phosphate to a normal meal is even more critical. 
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Fig. 3. The influence of time between a calcium containing meal and dose of sodium 
cellulose phosphate on the reduction of intestinal calcium absorption. 





4. The effect of the substance on urinary calcium excretion was assessed in a number of patients 
with hypercalciuria of varying degree (Fig. 4). In all of these, 5 g of sodium cellulose phosphate 
taken 3 times daily at the time of meals, effectively reduced urinary calcium excretion to within 
normal levels. 

5. Other observed effecis of sodium cellulose phosphate administration. Serum levels of calcium 
and phosphorus were not altered in any of the patients even when the substance had been taken 
for a period as long as 7 vears in a dose of 5 g 3 times daily. 

Since the action of sodium cellulose phosphate is not selective as regards the divalent cations 
it can absorb, there is the theoretical possibility of trace metal deficiencies in long-term usage. 
Dent, Harper and Parfitt (1964) found a fall of plasma magnesium from 2-0 to 1-4 mEq/l. Pak 
(1973) noted a reduction in the serum concentration of magnesium and its renal excretion in à 
majority of cases. He found that it did not significantly affect the metabolism of copper or zinc. 
Pietrek and Kokot (1973) noted a trend towards reduction in the levels of serum magnesium, 
iron, copper and zinc concentrations although this was not statistically significant. 

In the present series of cases who were treated without magnesium supplement for various 
periods of time there appears to have been little significant effect on plasma magnesium. One 
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case treated for more than 4 years has a serum magnesium of 2-2 mg °%; another treated for a 
similar period, however, has a level of 1-4 mg 9. 

Serum copper and iron appear to have been largely uninfluenced although no statistical 
evaluation of these results has been carried out. In 2 cases who have had the substance for more 
than 3 years the serum iron at present is 50 and 60 ug per 100 ml respectively, the lower level of 


normal (Fig. 5). 











micrograms/ t0mi 





COPPER 














micrograms/ 100 ml 











mog/100mi 














o 0 


Fig. 4 Fig. 5 

Fig. 4. Effect of sodium cellulose phosphate on urinary calcium excretion in 22 cases of idiopathic hypercalciuria and 
stone formation. 

Fig. 5. Variation in serum levels of iron, copper and magnesium with long-term sodium cellulose phosphate treatment. 


Clinical Experience with Sodium Cellulose Phosphate in Recurrent Calcium Urolithiasis 


All cases treated with sodium cellulose phosphate had a history of recurrent urolithiasis and were 
hypercalciuric. The duration of treatment up to the present time is variable, ranging from some 
months to several years. 

Sodium cellulose phosphate is easy to take and is quite palatable. Intestinal upset and diarrhoea 
which had been noted by others (Harrison et al., 1972) have not been encountered. 

The urinary calcium excretion has been measured in a number of patients at various intervals 
of time from the commencement of treatment. In 2, hypercalciuria persisted but a subsequent 
satisfactory reduction in calcium excretion has followed supplementing the treatment with a low 
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Fig. 6, Urinary calcium excretion at various intervals from commencement of treatment with 
sodium cellulose phosphate. 
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Fig. 7. Graphic representation of stone incidents in 9 cases both before and after the commencement 
of sodium cellulose phosphate treatment. 
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calcium diet. One of these cases had a 47Ca uptake of 70%. The majority show a satisfactory 
reduction of calcium excretion to within normal rates (Fig. 6). 

Pietrek and Kokot (1973) have found the urinary calcium to be maintained consistently at 
reduced levels but others (Rose and Harrison, 1972) have had the impression that the initial 
reduction is not maintained after a time. This is probably a measure of the tendency to default 
with treatment rather than an indication of the development of resistance in some form to its 
effect. 

Both Pak (1973) and Pietrek and Kokot (1973) already have some evidence of a reduced 
frequency of stone incidence with this treatment. The effect of the preparation in a number 
of patients in this series who have been treated for several years is shown graphically (Fig. 7). 

Only 2 new stones have been formed in the 9 cases depicted; in both of these there was an 
additional aggravating factor of service in a tropical climate at the time of the recurrence and 
both were engaged on watchkeeping duties at sea when there was difficulty in relating cellulose 
phosphate dosage to irregular meals. Case P. H. has shown the most significant response; this 
patient had consistently formed several stones annually from 1955 until the time of starting 
treatment with sodium cellulose phosphate in 1969; the majority of stones passed had been 
calcium oxalate but several were “mixed” ; since the commencement of treatment there has been 
no further instance of urinary colic or passage of a stone and his urinary tract is demonstrably 
clear of opaque calculi at the present time, i.e. 1973. No other therapy or dietary means of 
control has been adopted by this patient in the meantime. No statistical evaluation of this series 
has been attempted at this time. 


Discussion 


Previous work (Blacklock and Macleod, 1974) has shown excessive intestinal absorption of calcium 
in a significantly high proportion of calcium stone formers. In a group of apparently solitary 
stone formers 7697 absorbed calcium excessively. In a series of recurrent stone formers, 8975 
showed excessive calcium absorption. Hypercalciuria occurred in 40°; of those with an apparently 
solitary stone and in 77° of those who had formed more than one calcium stone. These findings 
provide further support for a rationale of treatment directed at reducing intestinal calcium 
absorption and, through this, the renal filtered load of calcium and the urinary calcium excretion. 

This may be effected in whole or in part by dietary control and Nordin (1972) has described 
a low calcium, low oxalate diet as the simplest and most effective regime. Dietary control, how- 
ever, whilst being an ideal form of management in a metabolic unit poses formidable day to day 
difficulty to a patient and these difficulties are compounded when circumstances necessitate meals 
away from home as when travelling and when feeding is institutional. In these circumstances 
there is the need for an effective agent to reduce the absorption of ingested calcium. Sodium 
cellulose phosphate is demonstrably effective in this respect and so far has proved innocuous. It 
is considered that there is a case for its use, suitably monitored, in cases of recurrent urolithiasis 
who have been shown to absorb calcium excessively from the intestine and to be hypercalciuric. 


Summary 


Sodium cellulose phosphate can significantly diminish the absorption of calcium from the 
intestine; there is concomitant diminution of urinary calcium excretion. The plasma levels of the 
divalent cations do not appear to be influenced by this therapy. 


Part of the work of the proiect was supported by grant from the Medical Research Council. 
Our thanks are due to Mr Stephen Gray of the Department of Biochemistry, Royal Naval Hospital, Haslar, for 
laboratory assistance in this project. 
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A Geographical and Historical Survey of the 
Composition of Urinary Stones 


D. JUNE SUTOR, SUSAN E. WOOLEY and J. J, ILLINGWORTH 
Department of Chemistry and Computer Centre, University College, Gower Street, London, WCl 


The problem of urolithiasis is not a simple one for many kinds of stones are known which 
probably require different conditions for their nucleation and growth. Calculi are found in the 
kidneys, ureters, bladder and urethra and for those not resulting from any anatomical abnormality, 
there is no proven reason why growth should occur in say the upper urinary tract as opposed to 
the lower. Nevertheless, the results of many epidemiological studies (see, for example, references 
in review articles such as Andersen, 1969) have shown the existence of well-defined zones in the 
world in which either upper or lower urinary tract stones predominate. Bladder stones in children 
and adults are a problem in certain areas of technically developing countries like India and 
Thailand, while kidney stones in adults constitute most of the calculi from industrialised countries. 
Some possibly indirect connection between these 2 broad. categories is, however, likely, for in 
certain countries of intermediate economic development, both varieties are found, usually but 
not always in different areas, and the distribution of upper and lower urinary tract stones in them 
is again dependent on the extent and duration of “industrialisation’’ present. There is also evidence 
that bladder stones were a problem in parts of Great Britain, Northern Ireland and Northern 
Europe prior to this century but they died out about 50 to 60 years ago and have been succeeded 
by kidney stones. Conditions which have led or are leading to the disappearance of one kind 
probably then favour the formation of the other. 

Stones also differ widely in composition. Many compounds can crystallise in them and fre- 
quently several are present in one calculus, but the importance of each constituent, as judged 
by its frequency of occurrence in collections of stones, varies considerably. In a geographical and 
historical investigation of the composition of urinary calculi, we have studied representative 
collections of stones from different countries and found that a few constituents, not always the 
same, predominate in each but that there is an overall similarity in the total amount of some of 
the constituents in collections comparable with respect to the variables already mentioned, namely 
the patient's age, the site of the stone in the urinary tract and the extent of economic development 
in the geographical area concerned (Sutor, 1972). 

We have now extended this work using a computer to group together comparable collections 
of stones and then to derive data on the patients and the calculi in each subdivision. This we hope 
will lead to a better understanding of the different types of urolithiasis as revealed by our study 
of stone composition, and demonstrate their distribution past and present on a geographical 
basis. 


Material and Methods 


Collections of urinary calculi from the following countries, cities and institutions are included in 
this study: Czechoslovakia (99 stones), Eire (69), England (656 stones from 10 cities), India (176 
stones from 2 centres), Kuwait (67), Northern Ireland (71), South Africa (52), Scotland (302 
stones from 2 centres), Thailand (183), Turkey (306), United States of America (43) and museum 
collections in England (193). Although we also have stones from Spain, Indonesia and Sudan, 
these were excluded since data on them and the patients were missing or suspect. 
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As far as we could ensure, the collections are representative samples of the calculi and patients 
in the different countries and centres. They are comprised of at least 40 stones from different 
persons, obtained in sequence as patients presented for operation or treatment in the area cop- 
cerned. We would have preferred a minimum number of 70 but this was not always possible. 
As far as we are aware, selection of stones only occurred in the case of 2 museum collections and 
this was necessary because of the large number of specimens in each. A random selection was sent 
us from the Norwich Hospital Museum Collection and only whole stones were examined from 
the Sir Henry Thompson Collection in the Museum of the Royal College of Surgeons, London, 
because the sequential deposition of compounds could not be determined in those removed by 
lithotrity. 

The crystalline compounds present in the nucleus (if discernible), interior and surface areas of 
the calculi were determined by the X-ray powder method using techniques described previously 
(Lonsdale, Sutor and Wooley, 1968a; Sutor and Wooley, 19695). Each component present in a 
stone was weighted according to the amount found in the different layers using thescheme described 
in the above papers. This weighted composition of the nucleus, interior and surface, and any 
information on the patients and the stones, were coded and punched on cards (Sutor, Wooley 
and Illingworth, 1974). Apart from the composition, the only data on the cards relevant to this 
study are the patient's identification number, country or town of residence, age, sex, the number 
of stones formed, their total weight and their site in the urinary tract. Programs described in 
our previous paper (Sutor et al., 1974) were used to select stones according to different variables 
and to compute the overall composition of such groups, the frequency of occurrence of constitu- 
ents in them, the combination of compounds in stones of mixed composition, etc. 

The variables chosen to select and group the stones were suggested by work in our previous 
papers. The composition of several collections in this survey has already been published in a series 
of papers in this Journal (Lonsdale et al., 19686 and b; Sutor and Wooley, 1969a, 1970, 1971, 
1972). The results have heen expressed as firstly, the percentage number of stones containing an 
observable quantity of a particular compound, and secondly, che weighted percentage amount of 
each constituent averaged over all the stones in tbe collection. A comparison of the weighted 
percentage composition shows there is a similarity among collections comparable with respect to 
the site of the stone in the urinary tract, the patient's age and the extent of industrialisation present 
in the area (Sutor, 1972). Thus collections of adult kidney stones from industrialised countries 
have a fairly similar overall composition with respect to the different constituents, as do collections 
of children's bladder stones from technically developing countries, but these 2 types differ sig- 
nificantly from each other. Accordingly, the major divisions chosen are adult and children's 
upper and lower urinary tract stones in industrialised and technically developing countries. 
Children are taken as being under 21 years of age and the grouping of the countries and collections 
is based on our preliminary composition studies: 


Group I consists of the industrialised countries subdivided into 
Ia Eire, England, Northern Ireland, Scotland, South Africa, United States of America. 
Ib Czechoslovakia, Kuwait. 
Group I consists of the technically developing countries 
India, Thailand, Turkey. 
Group III consists of museum collections. 


Results 


Data for the Patients and the Stones 


The number of stone cases from each country and the total for each subdivision are listed in 
Table I. Because of the method used in assembling collections, the figures give no information on 
the relative stone incidence in the various countries or in the different subdivisions. 
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Data for the stones and patients are found in Table II. Adults with lower urinary tract calculi 
are significantly older than those with upper tract ones, but this is not the case for the children. 
Adult patients with upper urinary tract stones in Group Ia are significantly older (P< 0-001) 
than those in Groups Ib and II, but there is no significant difference in age between those in the 
last 2 groups. Adults with lower urinary tract stones in Group Ia are significantly older than those 
in Groups II and III (P « 0:001 and P < 0:05) and the Group IH stone formers are older than the 
Group II (P «0-001). Children with lower urinary tract stones in Group II are significantly 


Table I 


Number of Adult and Children's Upper and Lower Urinary Tract Stones 
from the Different Countries Divided into the 3 Groups (see text) 











Adults Children 
(C —À ^ (7T ^ TN 
Upper Tract Lower Tract Upper Tract Lower Tract 
Group Country Stones Stones Stones Stones 
la Eire 42 18 6 1 
England 400 78 48 13 
Northern Ireland 59 7 3 e 
Scotland 200 80 11 3 
South Africa 44 3 3 E 
United States 16 
Total 761 186 71 17 
ib Czechoslovakia 96 1 i 
Kuwait 64 2 1 
Total 160 3* 2* 
I India 31 38 16 86 
Thailand 105 19 "M 58 
Turkey 29 6 123 88 
Total 165 63 139 232 
Ui Museum Collections "E 115 M 70 





* Number of stones in group too small to be included in calculations. 


younger than those in Groups Ia and III (P « 0-001). Children with upper urinary tract stones 
in Group II are also significantly younger than those in Group Ia (P < 0-05). 

The number of males always exceeds the number of females, but a higher proportion of upper 
urinary tract stone formers compared with the lower tract ones is female for both adults and 
children, but excluding the children's bladder stones of Group Ia where the numbers involved 
are too small for the difference to be significant. 

Lower urinary tract stones whether from adults or children have a greater average weight than 
upper urinary tract calculi and, as probably expected, specimens in museum collections tend to 
be the heaviest ones. 

In all groups single stones predominate over multiple. 


Composition of the Stones 


In the different groups of adult and children's upper and lower urinary tract stones in industrialised 
and developing countries and in museum collections, between 4% and 45% of the calculi are of 
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Table H 
Data for the Patients and Stones in the 3 Groups 











Adults Children 
r TEM aba oo in a 
Upper Tract Lower Tract Upper Trac Lower Tract 
Group Stones Stones Stones Stones 





(a) Average age and standard error 


la 44-9 10:5 617110 9.8108 94rb5 
Ib 39-6+0°9 sh D ns 
Hi 385-15 462t20 79404 53:02 
I m 57-5415 ds 8:61:06 
(b) Number of males to females 
la 454 : 293 151 : 27 40 : 30 8: 7 
Ib 106: 54 "m a A 
I 55: 19 62: 1 105 : 34 208 :22 
Hl a 96 : 14 S 56: 1 
(c) Average weight (g) of stone(s) formed and standard error 
la 224r023 9-90 + 1-58 0-98 + 0:21 4:35+0-95 
Ib 0-93+40-15 € Jd - 
Il 2:35 +0-29 15:66 € 2:81 1434014 468+ 0-69 
HI " 29:13:: 4-16 T 14-71 41-78 
(d) Average number of stones formed and standard error 
la 1-62+0-18 573 1-45 1-48+0-15 120x015 
Ib 1724036 E TA 3 
I 2-09 0-41 12721018 1:58 +013 1-06+ 0-02 
nt » 1:60 0-49 n 1:05 +003 





pure composition, ie. they consist of a single crystalline substance or of different forms or hydrates 
of a compound such as the two hydrates of calcium oxalate. The rest of the stones are of mixed 
composition. 

Three methods have been used to present the composition of the calculi in the different groups. 
These are the weighted percentage amount and the percentage frequency of occurrence of each 
constituent which have already been mentioned, and a classification of the stones based on the 
constituents present, In order to simplify and generalise the last, the different forms or hydrates 
of a compound have been grouped together under their common name, thus stones consisting of 
calcium oxalate + calcium phosphate may represent either or both of the calcium oxalates com- 
bined with one or several of the calcium phosphates in any proportion. The number of combina- 
tions would therefore appear to be large but, in practice, certain constituents predominate in these 
general groups, and any frequently occurring associations in the general stone composition 
types encountered are listed in Table IV and discussed below. 


Calcium Oxalate + Calcium Phosphate Stones (C+ F in Table IV) 


There are 411 calculi with this composition of which 405 contain some apatite. However, only hydroxyapatite is 
present in 316, only carbonate-apatite in 58 and a mixture of both in 31. Of the 316 stones containing only hydroxy- 
apatite, 211 consist of calcium oxalate monohydrate-- the dihydrate + hydroxyapatite, 64 of the monohydrate + 
hydroxyapatite and 16 of the dihydrate + hydroxyapatite. The sequence of constituents is very varied but frequently 
calcium oxalate and phosphate occur together in all stone areas. The total weighted percentage amounts of each 
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compound are calcium oxalate monohydrate (36%), calcium oxalate dihydrate (26%), carbonate-apatite (824), 
hydroxyapatite (26%) and other calcium phosphates (422). The amount of calcium oxalate dihydrate in relation 
to the monohydrate and the total quantity present are greater than in any other composition type. 


^ 


Calcium Phosphate + Struvite Stones (F+ G) 


"These are infection calculi formed in the presence of urea-splitting organisms. Any newberyite present in these and 
other calculi would result from the decomposition of struvite (Sutor, 1968). Carbonate-apatite + struvite are the sole 
constituents of 191 of the 244 stones consisting of both calcium phosphate and struvite, they occur with other 
calcium phosphates in a further 34 and only 19 stones in this general composition type do not have some carbonate- 
apatite. In calculi consisting of carbonate-apatite+ struvite, either constituent can be the minor or major one 
contributing between 3° and 97°% of the total crystalline material, but often roughly equal quantities of each 
are present, and the average overall amounts are about the same (53%, and 47%) with a slight excess of carbonate- 
apatite. The compounds are not laid down in discrete bands but are intimately mixed generally from nucleus to 
surface. 

Hydroxyapatite occurs in only 28 stones in this group and in 17 of these carbonate-apatite is also a constituent. 
As well as the apatites, brushite, whitlockite and octacalcium phosphate are present in some calculi. Whereas the 
last 2 were often mixed with carbonate-apatite and struvite, brushite was only found on the surface of 2 stones 
possibly started by infection since carbonate-apatite and struvite are the nucleus constituents. The presence of 
brushite, an acidic salt, would suggest a change in urinary pH, since it would not form in the alkaline condition 
associated with infection by urea-splitting organisms. The average weighted amounts of the constituents are 
carbonate-apatite (48 °4), hydroxyapatite (2%), other calcium phosphates (322) and struvite (47%). 


Calcium Oxalate + Calcium Phosphate + Struvite Stones (C+ F+G) 


There are 74 calculi having this overall composition. Carbonate-apatite is present in all but 1 and calcium oxalate 
monohydrate in all but 9. However, calcium oxalate dihydrate and calcium phosphates other than carbonate- 
apatite can also occur. Thirty-five of the stones were originally pure calcium oxalate, almost invariably calcium 
oxalate monohydrate, around which is a deposit of varying thickness of carbonate-apatite + struvite, containing 
in 11 cases a small amount of calcium oxalate. In these examples, probably urinary infection developed subsequent 
to stone formation. Another 25 stones have nuclei of carbonate-apatite+ struvite, but the outer layers consist of 
these compounds with a small amount of calcium oxalate. Four other stones have interiors of carbonate-apatite + 
struvite and outer layers of calcium oxalate. Infection was likely to be responsible for the last 2 varieties, but 
urinary conditions subsequently changed to permit precipitation of calcium oxalate. Sufficient samples could not 
be obtained to determine the sequence of constituents in the other calculi of this composition. The weighted per- 
centage amounts of each constituent in this type are calcium oxalate monohydrate (23 %), calcium oxalate dihydrate 
(5°), carbonate-apatite (4097), hydroxyapatite (4°), other calcium phosphates (2%) and struvite (26 25)- 


Uric Acid+ Calcium Oxalate Stones (A-- C) 


Anhydrous uric acid-- calcium oxalate monohydrate account for 33 of the 73 stones composed of uric acid -- 
calcium oxalate, and this combination of constituents occurs in all but 3 of the 40 remaining calculi. Calcium 
oxalate dihydrate is present in 22 of these 40 stones, and uric acid dihydrate in 25, but only in 1 instance is it not 
associated with anhydrous uric acid. The amount of uric acid and calcium oxalate in a stone can account for 
between 3% and 97% of the crystalline material, and for all stones of this type the total overall quantity of uric 
acid (555/) is greater than that of calcium oxalate (45%). Individual contributions are anhydrous uric acid (48%), 
uric acid dihydrate (7°), calcium oxalate monohydrate (38%) and calcium oxalate dihydrate (7 94). 


Ammonium Acid Urate+ Calcium Oxalate Stones (B+C) 


There are 206 stones with this composition and both hydrates of calcium oxalate are present in 121, only the 
monohydrate in 75 and only the dihydrate in 10. Calcium oxalate monohydrate therefore occurs more frequently 
with ammonium acid urate than does the dihydrate. Although in some stones only small amounts of oxalate or 
urate may be present, these types of constituents usually occur in roughly equal amounts. The overall weighted 
percentage amounts of individual constituents in stones of this type are ammonium acid urate (39%), calcium 
oxalate monohydrate (46%) and calcium oxalate dihydrate (15%). 


Uric Acid+ Ammonium Acid Urate-- Calcium Oxalate Stones (A+ B+C) 
Anhydrous uric acid-- ammonium acid urate-- calcium oxalate monohydrate are the sole constituents of 24 of 


the 66 stones belonging to this composition group, and this combination, with other constituents, occurs in a 
further 36. Calcium oxalate dihydrate is present in 27 which almost invariably also contain the monohydrate, and 
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uric acid dihydrate occurs in 22 and is associated with the anhydrous compound in all but 3 instances. The 3 
main types of constituents occasionally occur together in a particular stone layer, but nearly half the stones have 
nuclei of only ammonium acid urate + calcium oxalate. The weighted percentage amounts of the constituents are 
anhydrous uric acid (34°), uric acid dihydrate (6°), ammonium acid urate (26°), calcium oxalate monohydrate 
(25%) and calcium oxalate dihydrate (9%). 


Uric Acid+ Ammonium Acid Urate Stones (A+B) 


Only 17 stones have this composition and uric acid -- ammonium acid urate frequently occur together throughout 
the stone. The percentage amounts of the constituents are anhydrous uric acid (63%), uric acid dihydrate (14%) 
and ammonium acid urate (23 5;). 


Ammonium Acid Urate + Calcium Oxalate + Calcium Phosphate + Struvite Stones (B+ C+ F+G) 


Calcium oxalate monohydrate and carbonate-apatite are the most frequently occurring forms of calcium oxalate 
and calcium phosphate in the 36 stones of this composition. The structure of many of the calculi suggests that 
they were originally ammonium acid urate-- calcium oxalate but that infection probably developed later causing 
the deposition of struvite and carbonate-apatite. In the others, carbonate-apatite and/or struvite occur(s) with 
ammonium acid urate and/or calcium oxalate throughout the calculus. The average percentage amounts of each 
constituent are ammonium acid urate (22%), calcium oxalate monohydrate (29%), calcium oxalate dihydrate 


(792), carbonate-apatite (13%), hydroxyapatite (37;) and struvite (26 %,). 
Ammonium Acid Urate+ Calcium Oxalate + Struvite Stones (B+ C+G) 


Calcium oxalate monohydrate is again the more frequently occurring form of oxalate in the 31 calculi of this type. 
In about half of these, struvite is deposited around a central nucleus of ammonium acid urate + calcium oxalate, 
and in the others there are mixtures of the 3 main constituents throughout. The struvite may have resulted from 
urinary infection, but, as in all these calculi of mixed composition, we have not the clinical information to verify 
that this compound is formed only through the action of urea-splitting organisms. The average percentage of each 
constituent type is ammonium acid urate (3577), calcium oxalate monohydrate (32%), calcium oxalate dihydrate 
(892) and struvite 25%). 


Ammonium Acid Urate+ Calcium Phosphate + Struvite Stones (B+ F+G) 


In the industrialised countries, all calculi of this composition investigated probably resulted from a high excretion 
of uric acid and a urine infected by urea-splitting bacteria, but it is not known whether those from technically 
developing areas also need similar conditions or whether they can form in non-infected urine. The average amounts 
of each constituent in the 37 stones in this group are ammonium acid urate (21 22), carbonate-apatite (27%), 
hydroxyapatite (5°) and struvite (477). 


Ammonium Acid Urate + Calcium Oxalate + Calcium Phosphate Stones (B-- C4 F) 


In most of these calculi there is a nucleus of ammonium acid urate+calcium oxalate, and the calcium phosphate 
is present with these compounds in the outer layers. The overall weighted amounts of material in the 29 stones 
with this composition are ammonium acid urate (24%), calcium oxalate monohydrate (4325), calcium oxalate 
dihydrate (1697), carbonate-apatite (875), hydroxyapatite (725) and other calcium phosphates (2%). 


Ammonium Acid Urate + Struvite Stones (B+ G) 


The relative amounts of each. type of constituent are 429; and 587; respectively. Most of these stones occur in 
museum collections (Table IV}, and we do not know whether urinary infection is a necessary prerequisite for the 
formation of calculi of this composition. 


Uric Acid+ Calcium Oxalate + Calcium Phosphate Stones (A+ C+ F) 


There are only 12 calculi with this composition and in them, there can be areas consisting of calcium oxalate 
monohydrate+ anhydrous uric acid and of calcium oxalate monohydrate+ calcium phosphate (usually hydroxy- 
apatite), and sometimes a small sample contained all 3 types of constituents. The relative amounts are anhydrous 


uric acid (2294), uric acid dihydrate (794), calcium oxalate monohydrate (46%), calcium oxalate dihydrate (1327), 


e PO. 


carbonate-apatite (3°), hydroxyapatite (855) and other calcium phosphates (1%). 
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Stones Containing Sodium Acid Urate Monohydrate (J+ C and B+J+C) 


This compound was found with either of the calcium oxalates (more frequently with the monohydrate), and also 
with calcium oxalate-+ ammonium acid urate, but we have not yet encountered a mixture of just the 2 urates. 


Composition of the Groups 


Adult Upper Urinary Tract Stones 


Group Ia. The most abundant and frequently occurring constituents are calcium oxalate mono- 
hydrate, calcium oxalate dihydrate and the apatites (Table III). The calcium oxalates contribute 


Table III 


Weighted Percentage Composition and, in italics, Percentage Occurrence of the 
Constituents in Adult and Children's Upper and Lower Urinary Tract Stones in 


the 3 Groups 





Constituents 








Group and No. > 
of Stones 





la 761 
Ib 160 
Ii 165 


Ja 186 
JH 63 
Ii 115 


la 71 


IE 139 


la 17 
n 232 
IH 70 


————— ORBE 
Key: Al = anhydrous uric acid, A2 = uric acid dihydrate, B = ammonium acid urate, J = sodium 
acid urate monohydrate, C1 = calcium oxalate monohydrate, C2 = calcium oxalate dihydrate, 
D = /-cystine, E = xanthine, Fl = carbonate-apatite, F2 = hydroxyapatite, F3 = brushite, F4 = 
whitlockite, F5 = octacalcium phosphate, Gl = newberyite, G2 = struvite, H = unidentified 


material. 
46/4—pD 





mesa siint 
Al A2 
(a) Adult upper urinary tract stones 

1-0 20 .. 30 25 1 .. 17 13 1 

2 1 1-0 68 54 1 .. 33 38 2 
18 1 2 .. 4022 1 .. 6 4 .. 
29 7 9 1] 78 32 1 .. 14 23 1 

4 ui 3 1 46 10 .. .. 13 6 .. 
JO 1 R 3 79 31 .. .. 34 26 

(5) Adult lower urinary tract stones 

3 2 2 .. 21 1H 1 .. 24 4» 2 

6 3 H 1 49 33 1. .. 50 31 5 
18 1! 310 .. 37 17 .. .. 4 3 | 
37 8 44 3 79 55 .. .. 27 IF 3 
28 11. 11 .. 185 1| 4 .. 10 3 .. 
62 41 56 .. 55 10 4 =... 34 18 |I 

(c) Children's upper urinary tract stones 

0 2-0 .. 135 17 6 .. 33 3 

l oaa 3 .. 31 30 6 .. 59 13 

1»0 24 2 46 12 #1 1 4 1] 

4 1 68 5 86 40 1 1 17 8 

(d) Children's lower urinary tract stones 

4 1 3... 4 7 4 ..29 3 8 

6 6 18 .. 18 12 6 .. FI 18 24 

6 1 34 1 34 16 .. 1| 1| |] 
19 9 91 4 9 70 .. 1 9 5 I 
18 2 25 .. 34 5 1 .. 3 2 | 
46 dl 76 1 80 29 | .. 23 H 7 


1»0 ... 

5 1 1 

SOS Lu uu 
A oodd uu 

2... 2 

7 1 8 

2 120 

7 7 2 

20 in 
2 os 

T 3 
3 24 

3 >0 >0 

1 1 3 
1 2-0 

4 l 

4 7 .. 

18 29 .., 
2-0 ..»0 
D E. 
1 27 


9 
22 
6 
13 
H 
24 


19 
44 

8 
27 
12 
46 


22 
55 

7 
16 


21 
59 
5 
21 
4 
24 


Bk ^ 
B J CI C2D E Fl F2 F3 F4 F5 GI G2 H 


18 
>0 
>0 
>0 

3 
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55% of the total crystalline material in the group and the calcium phosphates, 32%. Although 
more stones contain hydroxyapatite than carbonate-apatite, the weighted percentage amount of 


E 


Table IV 


Percentage Number of Stones Classified According to the Compounds Present for the Different 
Groups of Adult and Children's Upper and Lower Urinary Tract Calculi 


In order to simplify this table only those stones consisting of a combination of constituents which contribute 
3% or more to one of the groups (12% or more for the small collection of 17 stones) are included. To differentiate 
the presence or absence of stones of a particular composition, the following nomenclature has been adopted: 

* Some stones of this composition but they constitute less than 3%% of the total number in the group. 

... No stones of this composition in the group. 





Percentage Number of Stones of a Particular Composition in Each Group 
SETA — —— M ‘my 
Children’s Upper Children’s Lower 
Adult Upper Tract Adult Lower Tract Tract Stones in Tract Stones in 











Stones in Group Stones in Group Group Group 
Stone c qn MAMMA MÀ 
Composition Ta Ib H Ja H it la Hi Ia II HI 
C+F 36 20 19 26 13 * 10 4 * Lj * 
C 3 35 31 14 16 j 21 13 às 4 3 
F+G 16 6 H 21 3 9 49 * 29 * x 
F 6 Ais 4 10 2 * 3 i 18 Pes by» 
C+F+G 4 4 5 10 6 4 id 3 us vus * 
A * 9 js M * 7 i aii ix ie 4 
A+C * 13 6 bi 13 10 * * * * 7 
B+C * * * m 6 id 51 Wi 49 H 
A+B+C * * * * 10 6 i bes 14 17 
A+B * * i * » 7 vm 2s ies 4 
B+C+F+G * * * 3 4 a * 6 16 
B+C+G 3 * = m 9 6 
B+F+G * * * 6 * 7 Ets 6 12 cd Ws 
B+C+F icy Xa 5 ios 3 m t 3 4 4 
B+G 2s "M i * * x A x 4 
F+G+H * T i * 4 12 » 
A+C+F * * 3 25 
D * * * 3 6 ka P * 
J-C * * Y: 3 da 
B+J+C s Sys 2 "n x 3 
A+B+G re Ad vis ds i 3 ES vds is A P 
A+B+C+G d. " Ve * * 8 es os ju * 3 
A+B+C+F+G EN ie x z 8 * 6 
Other combinations 
including contributions 
from types marked * 7 13 19 13 21 24 7 17 29 il 15 
Total number of stones 
in each group 761 160 165 186 63 115 71 139 i7 232 70 





Key to stone constituents: A = either or both of the uric acids, B = ammonium acid urate, J = sodium acid urate 
monohydrate, C = either or both of the calcium oxalates, F = one-or more of the calcium phosphates (carbonate- 
apatite, hydroxyapatite, brushite, whitlockite, octacalcium phosphate), G = struvite and/or newberyite, H = 
unidentified material. 


hydroxyapatite is less than that of carbonate-apatite. Table IV which classifies the stones according 
to the compounds present, shows that the most important composition types consist of calcium 
oxalate+calcium phosphate (36% of the calculi), pure calcium oxalate (31%) and calcium 
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phosphate + struvite (16%). The last variety is often referred to as carbonate-apatite + struvite 
since these are the constituents usually present. The whole group is dominated by the collections 
from Great Britain and Ireland, and in these countries the calcium oxalate +calctum phosphate 
stones predominate over the pure calcium oxalate ones. For the very small number of stones from 
South Africa (44) and United States of America (16) belonging in this particular group, the 
reverse is, however, true. 


Group Ib. The 2 hydrates of calcium oxalate are again the most important constituents and to- 
gether account for 62°% of the crystalline material in this group (Table HI). Anhydrous uric 
acid contributes 18 °% and the calcium phosphates only 10° to the weighted percentage composi- 
tion. The most important composition type is the pure oxalate stone which accounts for 35% 
of the calculi (Table IV). In spite of the excess of uric acid over calcium phosphate, the calcium 
oxalate -- calcium phosphate variety is next (20°) followed by stones composed of uric acid + 
calcium oxalate (13%) and pure uric acid (9%). 


Group II. Calcium oxalate monohydrate is again the most important constituent, then carbonate- 
apatite, struvite, calcium oxalate dihydrate and hydroxyapatite, though the frequency of occur- 
rence of the last 3 constituents is not in the same order as the weighted percentage composition 
(Table IIT). The calcium oxalates contribute 5697 of the crystalline constituents and the calcium 
phosphates 21%. The most important types of stones are composed of pure calcium oxalate 
(31%), calcium oxalate--calcium phosphate (1977), calcium phosphate+ struvite (11%) and 
uric acid + calcium oxalate (697) (Table IV). 


Adult Lower Urinary Tract Stones 


Group Ia. Carbonate-apatite, calcium oxalate monohydrate and struvite are the most abundant 
and frequently occurring constituents (Table III) and the total amount of calcium phosphate 
(4057) exceeds that of calcium oxalate (32 9/7). The most important stone type for the classification 
in Table IV is that composed of calcium oxalate-- calcium phosphate (26% of the calculi), but 
this is closely followed by infection stones of carbonate-apatite + struvite (21%). If to these one 
adds the ammonium acid urate +carbonate-apatite + struvite calculi (6%) which also form in 
certain urine infected by urea-splitting organisms, stones produced under these conditions make 
up the largest number in the group. Pure calcium oxalate stones now occupying third place are 
still an important variety (14%) and there are quite a few pure calcium phosphate calculi (10°). 
This group is also dominated by the collections from Great Britain and Ireland. 


Group II. Calcium oxalate monohydrate, anhydrous uric acid, calcium oxalate dihydrate and 
ammonium acid urate are the most abundant compounds but the frequency of occurrence of the 
last 2 exceeds that of anhydrous uric acid (Table HI). There are no particular composition 
types accounting for most of the calculi in this group as in the case of upper urinary tract stones 
(Table IV). Pure oxalate stones, the most common variety, make up only 16% of the total 
number, while those composed of uric acid-- calcium oxalate and calcium oxalate + calcium 
phosphate both contribute 1357. A large number of stones contain uric acid and/or ammonium 
acid urate with calcium oxalate. The combination of ammonium acid urate + calcium oxalate is 
typical of children’s bladder stones from technically developing countries (see later) and calculi 
having both these constituents may have begun in childhood or some adults may also form 
stones of this composition. Most of the specimens containing uric acid came from India, but 
those with some ammonium acid urate were evenly distributed among the countries belonging 
to this group. 
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Group HII. Anhydrous uric acid is the most important constituent followed by calcium oxalate 
monohydrate, struvite, ammonium acid urate, uric acid dihydrate and carbonate-apatite, and 
there is very little difference in the amounts of these last 5 compounds (Table III). In this group 
no particular composition type is outstanding and many stones are of complex composition 
possibly because they would remain in vivo longer than modern ones (Table IV). Stones composed 
of uric acid -- calcium oxalate are the most common type (10% of the total) and many others 
contain or consist of these constituents with ammonium acid urate (28%). The combination of 
calcium oxalate-- ammonium acid urate without uric acid is found in a few calculi (6%). Rather 
surprisingly, the number of pure calcium oxalate stones is negligible. 


Children's Upper Urinary Tract Stones 


Group Ia. Carbonate-apatite and struvite are the dominant constituents followed by the two 
hydrates of calcium oxalate (Table IIT). Infection stones account for about half the calculi, pure 
oxalate ones contribute 2197 and the calcium oxalate+calcium phosphate variety makes up 


10% (Table IV). 


Group II. In this group calcium oxalate monohydrate, ammonium acid urate and calcium 
oxalate dihydrate are the most important constituents (Table HI), 51 % of the stones are composed 
of ammonium acid urate 4- calcium oxalate (Table IV), and this combination of constituents is 
present in a further 11 77. Pure calcium oxalate calculi are the second most frequent variety, 
accounting for 13° of the total. Only 4% of the stones are composed of calcium oxalate + calcium 
phosphate. 


Children's Lower Urinary Tract Stones 


Group Ia. The small number of stones in this group (17) precludes the possibility of drawing firm 
conclusions concerning the major constituents and stone types. However, the trend shown indi- 
cates that infection stores are likely to be an important variety. 


Group II. The major constituents, ammonium acid urate and calcium oxalate monohydrate are 
present in 91°% of the calculi and calcium oxalate dihydrate was found in 70% (Table HI). Not 
unexpectedly, 49 7; of the stones consist of ammonium acid urate +calcium oxalate (Table IV), 
and this combination ef constituents is present in a further 40°%. Stones composed of pure 
calcium oxalate or calcium oxalate 4- calcium phosphate are relatively unimportant. 


Group III. Calcium oxalate monohydrate, ammonium acid urate and anhydrous uric acid are 
the most abundant and frequently occurring constituents (Table III), and stones composed of 
uric acid -- ammonium acid urate + calcium oxalate are the most common variety. They account, 
however, for only 17 % of the total number but this combination of constituents is found in another 
9% (Table IV). As in the case of adult stones from museum collections, the overall stone composi- 
tion is often complex in ‘hat a large number of compounds are present, and no particular composi- 
tion type dominates the group. However, a combination of ammonium acid urate + calcium 
oxalate which accounts for 11° of the stones is also found with other constituents in a further 
26%, excluding the ones mentioned above which also contain uric acid. 16% of the stones in 
this group are composed of ammonium acid urate -- calcium oxalate with outer layers of struvite + 
carbonate-apatite showing that infection occurred subsequent to stone formation. Thus am- 
monium acid urate + caicium oxalate stones probably originally accounted for 27% of this group 
and would therefore be the most important type. 
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Composition of the Nucleus Compared with the Rest of the Stone 


Table V compares the weighted percentage composition of the nucleus, or the interior when these 
Z'areas are homogeneous, with that of the rest of the stone, for the different groups of adult and 


Table V 


Weighted Percentage Composition of Nucleus and of Rest of Stone for Calculi with Observable 
Nuclei or with Homogeneous Nuclear and Interior Regions. Stones are Subdivided into Adult and 
Children's Upper and Lower Urinary Tract Varieties for the 3 Groups 





Constituents 
Group and No. uerb e Le ETE RHENO EROR à 
of Stones Stone Area Al A2 B J Ci C2 D E FI F2 F3 F4 F5 Gl G2 H 








(a) Adult upper urinary tract stones 


la 468 Nucleus 1>0 | >0 29 10 2 24 15 1 2>0 .. 14 >0 
Rest 150250 .. 2023 2 25 12 1 2 >0>0 13 >0 

Ib 108 Nucleus 17 >0 2 .. 47 16 5 8 l du.2u s. 
Rest 17 1 3 1 38 24 1 6 4>0 >0 >0 4 >0 

If 101 Nucleus 6>0 5 1 46 10 .. 2. 8 7 2>0 1 12 2 
Rest 7>0 2 45 14 .. .. 12 8 2>0 2 7 1 

(b) Adult lower urinary tract stones 

la 140 Nucleus 2 2 325027 6 1..2301 d 2 3 1..19 2 
Rest 4 1 2250 19 14 1 .. 24 10 3 1 250 19 .. 

H 63 Nucleus 21250 if >0 39 Tl ow. .. 4 250 1 . 9 2 
Rest 18 2 9>0 33 20 .. .. 4 3 1 9 1| 

HI 106 Nucleus 29 16 10 .. 2450 3 .. 7 3 20 1 7 3 
Rest 2: 8 1i .. 14 1 3 .. B 45050. 3 14 Iı 

(c) Children's upper urinary tract stones 

ja 41 Nucleus 2-0 .. 1 .. I5 8 4 .. 38 »0 3 125029 | 
Rest >O .. .. .. 10 12 4 ..45 2 2 123 1| 

Ii 107 Nucleus 2... 37 140 9 1 .. 3 1| lou ou. $50 
Rest l >0 13 1 57 15 1.. 4 1| 1 .»0 6»0 

(d) Children's lower urinary tract stones 

Ja 17 Nucleus 6 .. 4 .. 5 5 6 . 29 1 3 5 3 ..24 9 
Rest 3 2 10 .. 1 9 3 . 31 4 10 2 dH ..19 4 

H 216 Nucleus 4 »0 48 1 31 Wow. 1 150 ..»0 .. .. 2 .. 
Rest 8 2 25 1 34 18 .. 14 2 1»0 .. .... 8 »0 

IH 65 Nucleus 12 1 44 .. 35 2 .. ..»0 250 .. .. 1 1» 2 
Rest 22 2 16 20 34 7 .. .. 4 1 1 ..»50 S8 5 





(See Table HI for key to symbols) 


children's upper and lower urinary tract calculi in industrialised and developing countries and 
in museum collections. Many stones, in particular some modern upper urinary tract ones, are 
small aggregates of crystalline material which could not be separated into distinct areas and which 
had to be sampled as a whole. These calculi were excluded from the calculations, and only in 
a few instances are the figures representative of the nucleus composition of all the stones in the 
group. A direct comparison of these figures is therefore not possible, but a comparison of the 
composition of stone regions within a group shows any differences in the occurrence of constituents 
in these areas. 


404 BRITISH JOURNAL OF UROLOGY 


Calcium oxalate monchydrate is found in greater amounts in the nucleus than in the rest of 
the stone except in the case of children’s upper and lower urinary tract calculi from technically 
developing countries where the reverse is true. Ammonium acid urate is also a more important 
constituent of the nucleus for most groups including the aforementioned children’s ones. As the 
children’s stones from technically developing countries consist predominantly of a mixture of 
these 2 compounds, both are unlikely to occur in greater amounts in the nucleus. Since ammonium 
acid urate is the compound which occurs more abundantly in the nucleus than in the outer area, 
and the total amount present in the nucleus exceeds that of calcium oxalate monohydrate for the 
children’s lower urinary tract stones, this compound is apparently the more important one in the 
nucleation of calculi of this composition. Calcium oxalate dihydrate and carbonate-apatite are 
found in greater amounts in the outer area of stones. The occurrence of struvite, hydroxyapatite 
and anhydrous uric acid varies from one collection to another and is likely to be dependent on 
the composition of the stones which predominate in each subdivision. Of the minor constituents 
brushite, octacalcium phosphate and newberyite are usually found in slightly greater amounts 
in the outer areas, and whitlockite is probably more important as a nucleus constituent while 
cystine and sodium acid urate are usually deposited evenly throughout the stone. The occurrence 
of uric acid dihydrate is variable but, in the one group in which it is a major constituent, it occurs 
more abundantly in the nucleus. 


Discussion 


Collections of adult upper urinary tract stones which came from industrialised countries and 
““westernised” areas of technically developing ones possess a fairly similar overall composition. 
Calcium oxalate monohydrate is the major constituent and this compound, together with the 
dihydrate, accounts for more than 5075 of the crystalline material in each group. The calcium 
phosphates rank next in Groups Ia and H, and anhydrous uric acid in Group Ib. In Group la, 
the calcium oxalate-- caicium phosphate stone occurs more frequently than the pure calcium 
oxalate one, possibly because of the predominance of this type in Great Britain and Ireland from 
where most of the stonesán this subdivision came, Pure oxalate calculi exceed the mixed oxalate + 
phosphate ones in the other industrialised countries of Group Ia, in Group Ib and in the technically 
developing countries. Beth are by far the most important types in all groups of adult upper 
urinary tract stones, bu: slight regional variations occur in the relative numbers of each. The 
infection stone consisting usually of carbonate-apatite and struvite is the third most frequent 
variety in Groups la and II but is only fifth in Group Ib. In the last group, stones consisting of 
uric acid 4- calcium oxalate and pure uric acid occur more frequently and, though the former type 
is found in Group II, stenes containing uric acid rarely occur in Group Ia. 

Adult lower urinary tract stones from industrialised countries contain more calcium phosphate 
and struvite than the upper tract calculi. About 40° of them consist of pure calcium oxalate or 
calcium oxalate + calcium phosphate, while 37 7 contain carbonate-apatite + struvite and probably 
result from infection by urea-splitting organisms. Adult lower urinary tract stones in technically 
developing countries and museum collections have a very different composition from those in 
industrialised countries. They contain large amounts of uric acid and calcium oxalate, and 
ammonium acid urate is also an important constituent. Combinations of uric acid and/or am- 
monium acid urate with calcium oxalate are common in both the groups but, whereas pure oxalate 
stones are an important variety in technically developing countries, they are virtually unknown in 
museum collections. The same is true for the calcium oxalate 4- calcium phosphate type. 

Children's stones differ in composition from those of adults. Both upper and lower urinary 
tract calculi from children in technically developing countries contain large amounts of ammonium 
acid urate and calcium oxalate. Those consisting of or containing these 2 constituents comprise 
89°% of the lower urinary tract calculi and 62% of upper urinary tract ones. This combination 
of constituents is also the most common one in children's bladder stones from museum collections, 
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but this group contains much more uric acid than the modern one. A study of the nucleus composi- 
tion suggests that ammonium acid urate is likely to be more important than calcium oxalate in 
the nucleation of this type of stone. In the industrialised countries, the most important variety 
consists of carbonate-apatite + struvite and probably results from infection. 

Epidemiological studies mentioned in the introduction indicate that adult and children's 
bladder stones in technically developing countries and adult upper urinary tract calculi in 
industrialised areas have the highest incidence, and that, as the standard of living has improved 
in a country, the former kinds have decreased in number, and in many places vanished, but these 





A1 A2 B J C1 C2 D E F1 F2 F3 F4 F5 G1 G2 H 


Weighted percentage composition of the constituents in (a) children's lower urinary tract stones from developing countries 
and (b) adult upper urinary tract stones from industrialised countries. (See Table If for key to the symbols.) 


Changes have been accompanied by an increase in the latter type. Our studies show that a dramatic 
Change in composition has occurred and is occurring as well. This is illustrated in part in the 
Figure, where the weighted percentage amounts of the individual constituents in children's 
lower urinary tract stones from technically. developing countries are compared with those of 
adult upper urinary tract calculi from the industrialised countries. (Adult lower urinary tract 
Stones from the former areas are not included since we have not obtained many of these, and some 
may even be similar to those found in the industrialised countries). Theamounts of calcium oxalate, 
struvite and uric acid in each are roughly the same, the major differences occur in the quantities 
of ammonium acid urate and calcium phosphate. 

The change in the composition of urinary calculi as countries have become and are becoming 
industrialised can be summarised as follows. Children's bladder stones from the technically 
developing areas contain both ammonium acid urate and calcium oxalate, and this is also the 
most common combination of constituents in the children's bladder stones which occurred in 
England 70 to 200 years ago. The few adult upper urinary tract stones from technically developing 
countries and those in museum collections suggest that uric acid and calcium oxalate are the 
major constituents, and that these compounds frequently occur together. However, adult upper 
urinary tract stones whether from industrialised countries or from the more ‘“‘Westernised” 
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areas of technically developing ones, consist predominantly of calcium oxalate + calcium phosphate 
or pure calcium oxalate: Such composition types are not often found in collections of children's 
bladder stones, neither does the ammonium acid urate-- calcium oxalate variety occur in the 
industrialised countries. The presence of pure oxalate and calcium oxalate-- calcium phosphate 
types in the group of adult lower urinary tract stones from technically developing countries might 
indicate a change towards the composition of similar calculi in the industrialised countries. 

The other groups in this paper are relatively unimportant, but the fact that they do exist, and a 
definite composition pattern emerges for them, shows they constitute a problem of their own, if 
not on the scale of the others. Their composition also emphasises the difference between stones 
from technically developing and industrialised areas. 


Summary 


The composition of urinary stones in different countries can be related to the extent of economic 
development present and the major types of stones in the world, namely children's and adult 
lower urinary tract calculi in technically developing countries and adult upper urinary tract ones 
in industrialised areas, are of very different composition. 

Approximately 89% ef children's stones consist of or contain ammonium acid urate + calcium 
oxalate and the composition of the nucleus suggests the former compound is more important in 
the nucleation of such calculi. Of similar composition are children's bladder stones from old 
museum collections in Éngland. 

Large amounts of uric acid and calcium oxalate are present in adult lower urinary tract stones 
from technically developing countries and museum collections, and many stones contain these 2 
compounds frequently with ammonium acid urate. 

Adult upper urinary tract calculi from industrialised countries and from '"Westernised" areas 
of technically developing ones, consist predominantly of calcium oxalate+calcium phosphate 
or pure calcium oxalate. Stones of such composition are not often found in collections of children's 
bladder calculi, whether from technically developing countries or museum collections, and stones 
with ammonium acid urate *- calcium oxalate do not occur in industrialised countries like Great 
Britain and America. However, uric acid -- calcium oxalate stones, but without ammonium acid 
urate, are found in some countries in Europe where they are the most frequently occurring type 
after the pure calcium cxalate and calcium oxalate -- calcium phosphate varieties. 

Children's stones anc adult lower urinary tract ones in industrialised countries and children's 
upper tract stones in technically developing countries, though of less importance, nevertheless 
have their own particular composition which again is different for regions of different economic 
development. 

The most frequent combinations of individual constituents in the different composition types 
are discussed, as well as the sex and average age of the patients and the number and weight of 
the stones. 


We thank the Medical Research Council and Nuffield Foundation who financed much of the work, Mr D. Sturt 
who enabled the computer programs to be written and the many surgeons and physicians who provided the stones. 


References 


ANDERSEN, D. A. (1969). Historical and geographical differences in the pattern of incidence of urinary stones 
considered in relation to possible aetiological factors. Renal Stone Research Symposium (ed. A. Hodgkinson 
and B. E. C. Nordin), ap. 7-31. London: J. & A. Churchill Ltd. 

LOoNSDALE, K., Sutor, D. J. and Woorey, S. E. (1968a). Composition of urinary calculi by X-ray diffraction. 
Collected data from various localities. 1. Norwich (England) and District, 1773-1961. British Journal of 
Urology, 40, 33-36. 

— (19685). Composition of urinary calculi by X-ray diffraction. Collected data from various localities. Parts 
I-IV. British Journal of Urology, 40, 402-411. 


GEOGRAPHICAL AND HISTORICAL SURVEY OF URINARY STONES 407 


Suron, D. J. (1968). Newberyite---its formation in human urinary calculi. Nature, 218, 295. 

——— (1972). The nature of urinary stones. Urolithiasis: Physical Aspects (ed. B. Finlayson, L. L. Hench and L. H. 
Smith), pp. 43-60. Washington: National Academy of Sciences. 

Suron, D. J. and Woo ey, S. E. (19690). Composition of urinary calculi by X-ray diffraction. Collected data from 
various localities. VII. The Sir Henry Thompson collection of bladder stones from the Royal College of 
Surgeons, London. British Journal of Urology, 41, 397-400. 

~ (19695). X-ray diffraction studies of the composition of gallstones from English and Australian patients. 
Gut, 10, 681-683. 

—— (1970). Composition of urinary calculi by X-ray diffraction. Collected data from various localities. VIII. 
Leeds, England. British Journal of Urology, 42, 302-305. 

—— (1971). Composition of urinary calculi by X-ray diffraction. Collected data from various localities. Parts 
IX-XI. British Journal of Urology, 43, 268-272, 

—— (1972). Composition of urinary calculi by X-ray diffraction. Collected data from various localities. Parts 
XII-XIV. British Journal of Urology, 44, 287-291. 

SuroR, D. J., WooLEv, S. E. and ILLINGWORTH, J. J. (1974). Some aspects of the adult urinary stone problem in 
Great Britain and Northern Ireland. British Journal of Urology, 46, 275-288. 


The Authors 


D. June Sutor, PhD, Associate Senior Research Fellow. 
Susan E. Wooley, Research Technician. 
J, J. Illingworth, MSc, Applications Programmer. 


British Journal of Urology (1974), 46, 409-413 


Ureteral and Vesical Metastases in Nephroblastoma 


FRANCESCO PAGANO and NATALE PENNELLI 
Department of Urology and Institute of Pathological Anatomy, University of Padova, Padova, Italy 


A case of nephroblastoma with ureteral metastases is described which presented as a large 
well-differentiated tumour containing a very small non-differentiated polypoid area. 


Case Report 


A. L., a 6-year-old male child with haematuria was admitted to the Paediatric Clinic of the University of Padova 
on 14th December 1971. Objective physical examination disclosed a well-developed child. I.V.P. revealed delayed 
and poor function in the left kidney in which the upper group of calyces were markedly dilated. The right kidney 
ureter and the bladder presented no abnormality. Preoperative retrograde pyelograms showed a defect in the 
pelvis of the left kidney (Fig. 1). A simple nephrectomy was then performed. 

The deformed kidney measured 8 x 6 x 4 cm and contained a large mass at the lower pole. Renal tissue appeared 
as a shell of varying thickness, sharply defined from a multilobulated tumour which was characterised by polypoid 
masses protruding into the renal pelvis (Fig. 2). 

Histologically, the rim of the parenchyma, observed at the periphery of the tumour, showed pyelonephritic-like 
fibrosis and inflammatory infiltrates. The tumour masses protruding into the pelvis were partially cystic, The cysts 
were lined by low cuboidal or flattened epithelium and separated by thick fibrous septa in which isolated tubules 
appeared. 

The child's postoperative course was uneventful except for a persistent albuminuria. However, 3 months later, 
the child was readmitted with macroscopic haematuria. Cystoscopy at this time showed a polypoid mass localised 
on the left ureteral orifice which raised the suspicion of metastases. 

The original tumour specimen was retrieved and re-examined histologically by serial sections. While the major 
part consisted of well-differentiated tissue, re-examination revealed a very small (a few millimetres in diameter) 
polypoid intrapelvic nodule pushing into the pelvi-ureteric junction. The nodule consisted of fibrillar stroma 
containing agglomerates of non-differentiated cells (Fig. 3). 

Ureterectomy and partial cystectomy were then performed. The ureter showed neoplastic infiltration both at the 
proximal extremity and in its intravesical tract (Fig. 4). Microscopic findings were the same at the 2 extremities. 
Both ends of the ureter were partially infiltrated by polypoid masses of mesenchymal tissue in which non-differen- 
tiated cells proliferated and tended to form primitive tubular or glomerular embryonal structures, characteristic 
of Wilms’ tumour (Figs. 5 and 6). 

The patient was placed on a radio-chemotherapeutic schedule and followed for 1 year. At the time of this report, 
the child has been readmitted for surgery as a follow-up examination has revealed a retroperitoneal mass diagnosed 
as metastases of the Wilms’ tumour. 


Comment 


We have described the case of a child where originally a diagnosis of “multilocular renal cyst” 
(M.R.C.) was made and who subsequently presented vesical metastases. On the basis of this 
observation the original tumour material was re-examined and a very small circumscribed area 
of malignant tissue was detected. This experience confirms our opinion that a diagnosis of M.R.C. 
can be made only after examination of serial section of the specimen. Moreover, we suggest that 
the presence of a polypoid neoplastic mass in the renal pelvis, no matter how small, predicts a 
probable subsequent urothelial implant in the lower urinary tract. 

While Wilms’ tumour usually metastasises via the blood stream and the lymphatics, a few 
other cases of secondary ureteral implantation have been reported (Mertz, Howell and Heind- 
ricks, 1941; Watkins, 1957; Woodhead er al., 1968; Taykurt, 1972). Of these, only Watkins has 
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Fig. 1. Retrograde pyelogram demonstrating filling defect 
in superior calyces and upper part of the pelvis, witl 
marked dilatation of the lower segment of the pelvis 





Fig. 2. Kidney showing multilobulated mass protruding to the re 
pelvis. 
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Fig. 3. Small polypoid intracystic nodule with microscopic characteristics of Wilms’ 
tumour. H & E. «19; «48. 





Fig. 4. Ureter with metastatic implantation both at the proximal and distal extremities. 
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Fig. 5. Histological aspect of seoplastic urothelial implantation at the proximal end of 
the ureter. H & E. x12. 


Fig. 6. Higher magnification of nephroblastoma infiltrating vesical wall, Note the early 
differentiation of renal tubules from a mass of undifferentiated cells. H & E. «150 
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described a primary tumour which was found to involve the renal pelvis and extend into the 
bladder. The rarity of this type of metastasis depends on the fact that Wilms' tumour is usually 
lecalised deeply within the renal parenchyma without any direct connection with the pelvis. 
We believe that there is a causal relationship between nephroblastoma extending into the renal 
pelvis and urothelial implantation. In this connection Helson and Hajdu (1972), studying the 
urinary sediment of 15 children with Wilms' tumour, have reported only 2 instances of tumour 
cell exfoliation. In both these cases there was an extension of nephroblastoma through the renal 
pelvis. Neoplastic implantation is most likely to occur in the narrower parts of the ureter (e.g. the 
uretero-vesical junction) in which direct contact with neoplastic cells is prolonged. 

On the basis of our experience, we have modified our therapeutic approach to Wilms' tumour. 
The urine is studied cytologically in all cases. If tumour cells are present in the sediment, we feel 
justified in suspecting an invasion of the renal pelvis and nephroureterectomy is then performed, 
using the same procedure employed for epithelial neoplasia of the upper urinary tract. Moreover, 
if the cytological study is negative, immediately following removal of the kidney, we observe 
whether the nephroblastoma extends through into the calyces or into the renal pelvis. If this is so 
the ureter is also excised. 

We believe that by resorting to more extensive surgery in suspected cases we can eliminate 
relapses due to urothelial implantation. 


Summary 


A case of multilocular renal cyst associated with an intrapelvic small nodule of malignant 
Wilms’ tumour presenting subsequent urothelial metastasis is described. To avoid the possi- 
bility of urothelial neoplastic cell implantation the authors suggest more detailed histological 
examination and removal of the ureter in appropriate cases. 
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Total Replacement of Ureter by a Scurasil" 
Prosthesis in Pigs 
Morphology and Renal Function: A Clinical Trial in Two Patients 


J. C. DJURHUUS, N. GYRD-HANSEN, B. NERSTROM and O, SVENDSEN 


Surgical Department D, Rigshospitalet, and Institute of Pharmacology and Toxicology, Royal Veterinary and Agri- 
cultural University, Copenhagen, Denmark 


During the last decade many attempts have been made to produce an inert synthetic prosthesis for 
the total replacement of diseased ureters. Various materials have been used: polyethylene, poly- 
vinylchloride, Dacron®, Teflon, glycol metacrylate gel, hydrophil gel and silicone rubber, but the 
results have been disappointing. The main problems have been the intolerance of the organism to 
the foreign materials, obstruction of the prosthesis, urinary leakage, dislodgement of the prosthesis, 
infection and reflux. Several investigators report hydronephrosis due to aperistalsis of the inter- 
posed substitute and subsequent renal failure. 

The problems of tissue reaction and tissue incrustations have been partially resolved by using 
dimethylpolysiloxane (Blum, Skemp and Reiser, 1963). Dislodgement of the prosthesis and reflux 
have been diminished using a Scurasil* (dimethylpolysiloxane) prosthesis with Rhodergon® 
(polyethylene glycol terephtalate) cuffs for fixation and an unidirectional valve at the vesical end 
of the prosthesis (Fig. 1), developed by Auvert, Dufour and associates (Dufour and Auvert, 1971). 
The preliminary experiments have given promising results. 

The present report gives the results of unilateral total ureteral substitution and contralateral 
nephrectomy in 5 pigs with a follow-up period of 6 to 8 months. This part of the study comprises 
morphological and kidney function examinations. 

Clinical experience is also recorded from treatment of 2 women with bilateral ureteric obstruc- 
tion, | of whom was in anuria. 


Material and Methods 


The Prosthesis 


The prosthesis used was “the latest model" of Rhone-Poulenc's Scurasil® prosthesis with 
Rhodergon® cuffs for suturing the prosthesis to the regional tissue and an anti-reflux valve at the 
vesical end. The length of the prosthesis varied from 240 to 300 mm and the diameter from 4-5 to 
7-1 mm. 


Experimental Animals 


Five female pigs of the Danish Landrace breed, 4 to 5 months of age and weighing 44 to 72 kg 
at the time of surgery were used for the study. The animals were fed during the experimental 
period with a standard fodder mixture (Gyrd-Hansen, 1968). They were weighed once a week and 
the daily administration of fodder was calculated on basis of the body weight. Free access to water 
was permitted. 
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Anaesthesia 


Anaesthesia was induced by intramuscular injection of 2 mg/kg phencyclidinum NFN (Sernylan®) 
and continued using halothane-oxygen with spontaneous respiration in a semiclosed system 
(Gyrd-Hansen, 1971). Atropine sulphate was administered intramuscularly. 





Fig. 1. The prosthesis 


Surgical Procedures 

To prevent postoperative ileus and hernia formation a retroperitoneal approach was used 
(Nerstrom er al., 1972). A midline incision from the xiphoid process to the pelvic symphysis was 
made. The parietal peritoneum was freed from the abdominal muscles by blunt dissection and the 
left kidney and ureter were exposed. The ureter was excised; at the upper end it was cut at, or just 
above, the uretero-pelvic junction. Through a small peritoneal incision a stall of the bladder wall 
was extracted and peritoneum was sutured to it with 3-0 Tycron® (polyphile polyester) interrupted 
sutures. After incision o! the bladder the prosthesis was inserted. The bladder wall was fixed to the 
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Rhodergon® cuff of the prosthesis with 4-0 Tycron® interrupted sutures in 2 layers, 1 in the mucosa 
and 1 in the muscles. 

Proximally the prosthesis was inserted into the renal pelvis and the pelvis was sutured to the 
cuff with 4-0 Tycron® interrupted sutures in one layer. The peritoneum was then freed from the 
abdominal wall on the right side and nephrectomy was performed. 

Streptocillin®, 10,000 units per kg per day was given for 3 to 4 days postoperatively. 


Postoperative Studies 


Blood samples were taken before and 1, 3, 7, 10, 17, 24, 180 and 240 days after surgery for 
determination of the concentrations in plasma of creatinine, urea, sodium and potassium. The 





Fig. 2. I.V. urogram 4 weeks after insertion of the pros- 


thesis in pig no. 3 


clearances of inulin, endogenous creatinine, urea and para-aminohippuric acid (PAH), the osmolar 
clearance and the excretion percentages of water, sodium, potassium and chloride were determined 
l and 6 to 8 months after surgery. Each experiment comprised at least 3 periods of 20 minutes. 
Details of the doses of test substances, the technique and the calculation methods have been 
published previously (Gyrd-Hansen, 1968). The pigs were killed a few days after the last experi- 
ment. 

Intravenous urography was performed | month after ureteral replacement using | g Urografin® 
per kg body weight. 


Postmortem Examinations 


The animals were killed and bled, and urine for bacteriology was aspirated from the bladder and 
pelvis, when possible. The kidney, prosthesis and bladder were removed in toto and the kidney was 
weighed. Tissue from the bladder, vesical anastomosis, surroundings of the prosthesis, pelvic 
anastomosis, renal pelvis and kidney was removed and fixed in phosphate-buffered 10 % formalin. 
Paraffin sections were stained with haematoxylin-eosin and PAS. 
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Results 


The operation was uncemplicated in all cases. No urinary leakage or wound infection was 
observed. Four pigs urinated 2-6 hours after the operation; in 1 pig (no. 3) urine was not observed 
until 24 hours postoperatively. 

Intravenous urography 4 weeks after ureteral replacement showed normal urograms in all cases 
with no sign of hydronephrosis (Fig. 2). All pigs had a normal gain of weight, the mean value 
being 75 kg before operation and 138 kg at the time of sacrifice. 6 to 8 months after ureteral 
replacement the pigs were taken into the laboratory and here pig no. 6 died from mechanical ileus 
with intestinal rupture before the last clearance determination was performed. 


x xN3 
CREATININE IN PLASMA | X — — —X N4 





Fig. 3. Plasma creatinine in 5 pigs following unilateral ureter replacement and contralateral nephrectomy. 


Kidney Function 


Figures 3 and 4 show the concentrations of creatinine and urea in plasma (ug/ml) in the 5 pigs 
during the observation period. The concentrations of sodium and potassium were constant 
throughout the observation period. The mean values and standard deviation were 141 +2 and 
5:4 € 07, respectively. The mean values of the clearances for 5 pigs 1 month after ureteral replace- 
ment were at a urine flow of 1-7 £02 ml/min: Cim: 20+ 15, C4,/21 £25, Curea: 20£0°8, Coan: 
76 x 8:1 and the osmolar clearance: 0:55 + 0:03 ml/min/10 kg b. wt. 6 to 8 months after surgery the 
mean values were for 4 pigs at a urine flow of 2:6 £02 ml/min: Cm: 1742-9, Corea: 18+0°6, 
Cura: HEE P5, Coay: 64 t 7-0 and osmolar clearance: 0-48 + 0-08 ml/min/10 kg b. wt. The excretion 
percentages of water, sodium, potassium and chloride were within normal limits and remained 
normal. 
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Postmortem Examination 


Macroscopic Findings 


The prostheses were entirely surrounded by a thin and movable fibrous membrane. Adhesions 
were found surrounding both anastomoses. The vesical anastomosis and a section (24 cm) of the 
prosthesis from pig no. 7 was surrounded by bone tissue. A little distally to the pelvic anastomosis 
in pigs no. 4 and 5 a small focus of bone tissue lying close to the prosthesis was found. 

The bladders were without macroscopic changes except in pigs no. 3 and 4, where the mucosa 
was slightly thickened and a little rough on the surface. Both in the bladder and in the pelvis the 
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Fig. 4. Plasma urea in 5 pigs following unilateral ureter replacement and contralateral nephrectomy. 


mucosa was found to be slightly reddish, thickened and rough on the surface at the level of the 
free end of the prosthesis. 

The great majority of the anastomoses had healed well with a marked ingrowth of fibrous tissue 
into the Rhodergon cuffs (Fig. 5). One of the anastomoses had loosened in 3 pigs; 1 at the pelvic 
end and 2 at the vesical end, because the sutures had ruptured. Since the fibrous membrane 
formed a tight seal along the full length of the prosthesis its function was not impaired by the 
loosening at the anastomosis. 

The prostheses from pigs no. 3 and 4 were discoloured and had, on the inside, a thin coat of 
brownish proteinaceous material without incrustations. Except for a brownish discoloration of 
the free end in the bladder, the prostheses from the other pigs were clean. The renal pelvis in pig 
no. 6 was slightly dilated, while the pelvic mucosa from pig no. 3 was slightly rough and coated 
with a mucous fluid. 
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The kidneys were enlarged and the parenchyma was slightly firm. They were otherwise without 
pathological changes. 

Urine for cultivation was obtained in 3 pigs only. Urine from pigs no. 3 and 4 showed significant 
growth of E. coli, while urine from pig no. 7 was sterile. 





Fig. 5. Anastomosis between pelvis and prosthesis at necropsy in 
pig no. 5 showing perfect healing. 


Microscopic Findings 


The bladders were normal except in pigs no. 3 and 4 where accumulations of lymphocytic cells 
were found just beneath the urothelium. In several places the lymphocytes also infiltrated the 
urothelium (cystitis follicularis). 

Some characteristic changes of the vesical mucosa were seen around the anastomosis. At the 
level of the free end of the prosthesis the urothelium was higher than normal due to vesiculation 
and ballooning of the celis (Fig. 6). Close to the entrance of the prosthesis there was squamous 
metaplasia of the urothelium (Fig. 7) and at the entrance small cysts lined by attenuated uro- 
thelium on the inside were found in the lamina propria, which in addition was infiltrated by 
lymphocytes and macrophages. Around the cuff, both at the healed and loosened anastomoses. 
the urothelium was missing. In the healed anastomoses the meshes of the cuff were penetrated by 
scar tissue containing irrezular foreign body giant cells. Similar foreign body giant cells were seen 
around the sutures. The scar tissue around the healed anastomoses was infiltrated by lymphocytes, 
macrophages and eosinophilic leucocytes. In the scar tissue around the loosened anastomoses 
aggregations of lymphocytes, foreign body giant cells, small calcifications, and neutrophilic 
leucocytes were seen, toe. The same microscopic changes were seen in the fibrous membrane 
around the prosthesis. In this membrane the infiltrations with macrophages along the prosthesis 
was so marked that it gave an impression of a continuous epithelial lining (Fig. 8). Cellular debris 
and small calcifications were found between the fibrous membrane and the prosthesis. The 
histological findings at the pelvic anastomosis were essentially like those at the vesical anastomosis. 
The kidneys were without pathological changes except for compensatory hyperplasia due to 
unilateral nephrectomy. 

The promising results of these experimental studies led us to introduce a clinical trial of the 
prosthesis, which we have used so far in 2 cases. 


Case Histories 


Case 1. A 68-year-old woman had been treated in 1962 by radiotherapy for carcinoma of the cervix. Recently she 
had developed loin pain and an excretion urogram showed bilateral hydronephrosis, worse on the left. The blood 


TOTAL REPLACEMENT OF URETER BY A PROSTHESIS 421 


urea and serum creatinine were highly elevated. A diagnosis of retroperitoneal fibrosis was made and at laparotomy 
the frozen section showed non-specific inflammatory changes and fibrosis. The right ureter was mobilised but the 
left could not be freed intact and was excised; a Scurasil ureter prosthesis was inserted and fixed retroperitoneally. 
Phe patient had an uneventful postoperative course. Excretion urogram at 8 days, 2 months, 7 months and 15 





Fig. 6. High urothelium with vesiculated and ballooned cells from the bladder mucosa at the level 
of the free end of the prosthesis. H & E. = 70. 


Fig. 7. Squamous epithelium from the bladder mucosa close to the entrance of the prosthesis. 
H & E. x70. 
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Fig. 8. Fibrous membrane surrounding prosthesis. Zone of macrophages simulating epithelial lining 
(A). Fibrous membrane (B). Foreign body giant cells (1). H & E. x70. 


Fig. 9. Cystogram of a 68-year-old woman (case 1) 15 months 
after insertion of an ureter prosthesis showing low pressure 
reflux and a norma! pyelogram. 
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months showed steady improvement: the right kidney became normal, the function of the left kidney was still 
impaired but the prosthesis was functioning well. A cystogram showed low pressure reflux into the prosthesis which 
appeared “well healed” into the bladder on cystoscopy. (Fig. 9). 


Case 2. A 39-year-old woman treated by radiotherapy for carcinoma of the cervix in 1970, re-admitted in June 1972 
in anuria with severe uraemia. Retrograde pyelograms showed complete block of both ureters at the level of L H. 
Right-sided nephrostomy was performed, but there was no resultant diuresis. Peritoneal dialysis was instituted, and 
the patient's condition improved. Laparotomy was undertaken 1 week later, and both ureters were obliterated by 
carcinomatous invasion, but the liver and peritoneum were not involved. Both ureters were excised, and prostheses 
were placed on both sides. Function of the left kidney was restored within 1 week. One month later the left prosthesis 
was replaced by one of smaller diameter because of leakage at the pelvic anastomosis. Four months later an abscess 
formed at the pelvic anastomosis of the right prosthesis. The abscess was drained, and subsequently, prosthesis and 
the kidney, which had never functioned, were removed. Cystoscopy showed good "healing in" of the left prosthesis 
with mild squamous metaplasia. Repeated intravenous urograms showed normal function of the left kidney through- 
out the period after insertion of the prosthesis. The patient died with carcinomatosis 6 months after the left prosthesis 
had been replaced. At postmortem, the left kidney and pelvis were of normal size, but invested with tumour tissue. 
The prosthesis was patent. 


Discussion 


The prosthesis used in the present study has previously been tested in 11 dogs with 16 prostheses in 
all (Blondell, 1972). Three dogs died postoperatively: 1 from urinary leakage, 1 from stenosis at the 
upper anastomosis complicated by pyonephrosis and finally 1 following urography. In 8 cases with 
an average observation period of 6 months the results were good. Our results have confirmed that 
Scurasil® produces little tissue reaction, but in all cases a fibrous membrane containing macro- 
phages is found surrounding the prosthesis, an indication of tissue reaction to a foreign body. 

In experiments with dogs Sausse and associates (1973) found a newly developed urothelium 
surrounding the prosthesis. In the present investigation no basement membrane could be demon- 
strated and the cells around the prosthesis appeared morphologically as macrophages, some of 
them containing several nuclei. 

As in Blondell's study calcifications around the prosthesis and bone formation around the 
anastomoses were found. At the level of the free end of the prosthesis in the bladder and—less 
pronounced—in the pelvis hypertrophy of the urothelium was demonstrated with a squamous 
epithelial metaplasia near the entrance of the prosthesis. This change may be caused by simple 
mechanical irritation. The inside of the prosthesis was covered by a proteinaceous material, but no 
incrustation was demonstrated. 

The fixation of the prosthesis to pelvis and bladder was not satisfactory as migration occurred 
at the pelvic anastomosis in 1 case and at the vesical anastomosis in 2 cases. The migration, how- 
ever, occurred at a late time when a fibrous membrane had been formed around the prosthesis and 
no urinary leakage was present. 

Blondell found that the anti-reflux valve was not completely sufficient. Minor low pressure 
reflux but no high pressure reflux occurred meaning that the kidney would not be exposed to high 
pressures. This particular problem has not been examined in the present study, but ina preliminary 
investigation similar observations were made. The valve prevented reflux when the pressure 
exceeded 20 cm of water. 

One of the purposes of this study was to examine if a ureteral prosthesis with no propulsion of 
urine would cause hydronephrosis and a decrease in kidney function. The urograms were normal 
1 month after ureteral replacement and postmortem examinations 6-8 months after operation 
showed no hydronephrosis. The kidney function was normal in all cases. 

The increase of the concentrations of creatinine and urea in plasma seen during the first days 
after surgery (Figs. 3 and 4) are, except for pig no. 3, similar to that found in unilaterally 
nephrectomised pigs (Gyrd-Hansen er al., 1969). The far greater rise of the concentration of 
creatinine and urea in the plasma of pig no. 3 indicates severe renal failure in the first 2 or 3 days 
after operation. After about a week the creatinine and urea values were stabilised in all 5 pigs and 
similar to those found in unilaterally nephrectomised pigs. 
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The inulin, endogencus creatinine, urea and PAH clearances measured 1 month after surgery 
are a little higher than the corresponding average values found by Gyrd Hansen (1968) in uni- 
laterally nephrectomised pigs, but the difference is not statistically significant. 6 to 8 months after 
operation the renal clearances and plasma and blood flow had decreased somewhat, but were still 
on an average higher— both per 10 kg body weight, and per 100 g kidney tissue—than in uni- 
laterally nephrectomised pigs 3 to 4 months after nephrectomy. The differences were again not 
significant. 

The present study has confirmed that the Scurasil® prosthesis (the latest model) produces little 
tissue reaction; it gives no incrustations or other obstructions and dislodgement is late and without 
clinical significance. Furthermore it has been demonstrated that no hydronephrosis develops and 
that the kidney function remains normal, even after 8 months. 

The encouraging results of the experimental studies led to a clinical trial of the prosthesis in 
2 women with ureteric obstruction, a late complication of radiotherapy for carcinoma of the 
cervix. It is evident from Auvert er al. (1970), Wagenknecht (1971) and our experience that this 
prosthesis can ensure urinary drainage with no urinary diversion in patients with short life 
expectancy. It may be that indications for use of the prosthesis are wider, but this can only be 
determined by carefully conducted trials and long follow-up periods. 


Summary 


Five pigs of the Danish: Landrace breed had one ureter totally replaced with a Scurasil* prosthesis 
provided with Rhodergon® cuffs and an anti-reflux valve. The opposite kidney was removed 
simultaneously. 

There were no postoperative complications. All pigs survived an observation period of 6 to 8 
months. There were no signs of hydronephrosis or urine leakage and the kidney function remained 
normal. Postmortem examinations showed foreign body reaction adjacent to the prosthesis but 
this was without clinical significance. 

As a consequence of these results, the prosthesis was used in 2 women with ureteric obstruction 
after radiotherapy for carcinoma of the cervix. The results may be described as satisfactory. 
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Intraperitoneal Rupture of the Bladder 


J. WILSON CARSWELL 
Department of Surgery, Mulago Hospital, Kampala, Uganda 


Intraperitoneal rupture of the bladder is much less common than extraperitoneal rupture in the 
proportion of about 1:6 (Requarth, 1959), 

11 cases of intraperitoneal rupture of the bladder due to closed abdominal injury without injury 
to the bony pelvis seen at Mulago Hospital, Kampala in the 3 years 1969-71 demonstrated some 
instructive features of this type of injury. 


Patients 


All the 11 patients were men, 10 of them being between 18 and 32 years of age; the other patient 
was 48 years old. 


Mechanism of Injury 


At least 5 of them had been drinking heavily prior to injury. The cause of the rupture in 7 cases 
was à blow in the abdomen, usually a kick (see Table I). The other 4 patients were pedestrians 
struck by passing vehicles, and 3 of those also had fracture of the tibia. With this exception 
associated injuries were not common (see Table I and Table II). 





Table I 
—— RR 
Delay in Pulse Post Op. 
Recent Treatment BP mm Hg Rate/ Post Op. IP) Com- 
Age Sex Cause Alcohol Ass. Inj. (hours) Systolic min Blood Days plication 
23 M Blow ee E 96 120 No 6 
2 31 M Pedestrian 
R.T.A. x x tibia 48 110 80 Yes l1 
3. 21 M Assault Yes s 48 130 80 No 8 
4. 23 M Assault T a 30 120 110 Yes 8 
5 27 M Assault Yes dx 48 120 80 Yes 9 nS 
6 18 M Pedestrian Yes — tibia 22 110 120 Yes 1} Urethral 
R.T.A. post, ureth. stricture 
tear 
7. 26 M Assault s M 20 130 90 Yes 12 
8. 32 M Assault Yes Ads 16 120 82 No 8 
9. 27 M Assault she EA 9 110 82 Yes 8 
10. 48 M Pedestrian 
R.T.A. Yes eu 12 130 84 Yes 15 
11. 19 M Pedestrian 
R.T.A. ans x tibia 18 130 96 No 8 Urinary 
Colles infection 
ileal tear W ound 
infection 
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One of the features of this series was the delay experienced by the patients in obtaining definitive 
treatment (see Table I). In 5 of the 11 patients there were delays of from | to 4 days before 
operation was undertaken. In the other 6 patients the delay was less than 24 hours, the shortest 
time being 9 hours. : 


Table II 


Associated Injuries 








Fractured tibia 3 
Colles fracture I 
Heal tear 1 
Partial tear urethra 1 
Fractured pelvis Nil 
Symptoms 


At the time of original trauma all the patients experienced lower abdominal pain. The symptoms 
at the time of admission are tabulated in Table HI. The main finding was abdominal pain as a 


Table III 


Symptoms on Admission 





Abdominal pain-—generalized 9) H 
Abdominal pain—in hypogastrium 2j 
Abdominal pain severe 4 
Failure to pass urine il 
Vomiting 4 
Hiccoughs i 

1 


Bowels opened since trauma 





constant symptom. This was generalised in 9 patients, and localised to the suprapubic region in 2. 
The pain was judged to be severe in 4 cases. 

None of the patients had passed urine spontaneously between the time of rupture and admission 
to hospital. Four of the patients had been vomiting, and | patient was hiccoughing on admission. 
Rather surprisingly | patient had a normal bowel action after sustaining his bladder rupture. 


Table IV 


Abdominal Signs on Admission 





Abdominal tenderness 11 
Impalpable bladder 11 
Free fluid and shifting dullness 2 


Abdominal distension 
Normal bowel sounds 
Febrile 


onee 





Signs (See Table IV) 


Despite the delay in treatment the condition of these patients was surprisingly good. Few were 
considered to be suffering from shock on admission to hospital, and as can be seen from Table I, 
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the systolic blood pressure on admission was in the range 110 to 130 mm Hg. The pulse rate was 
usually slightly raised, being in the range of 80 to 96/min. However, in 2 cases, see Table I, the 
rate was 110/min and 120/min respectively. 

“All of the patients had tenderness in the abdomen, and none had a palpable bladder on 
admission. In 4 patients abdominal distension was present. In only 2 of the patients were signs of 
free intra-abdominal fluid elicited. This is somewhat unexpected as in all cases, there was, at 
operation, a considerable quantity of free urine present in the abdomen, in 1 case as much as 
4 litres. Surprisingly in 2 of the patients normal bowel sounds were heard. None of the patients was 
febrile on admission. 


Investigations 


Six of the patients were catheterised, 2 of them in the operating theatre. In 2 of these patients a 
litde blood-stained urine was obtained. In 3 other of these 6 patients no urine at all was obtained 
on passing a urethral catheter which made the diagnosis virtually certain in these patients. The 
6th patient (No. 1 in Table I) is interesting. After the injury he complained of inability to pass 
urine. He was thought to have retention of urine and was catheterised. About 1 litre of urine was 
withdrawn. He subsequently failed to pass urine spontaneously for the next 3 days. On each of 
these days he was catheterised with withdrawal of normal urine in fact from the peritoneal cavity 
via the tear in the bladder. He was then referred for definitive treatment. 

In 2 of the 11 patients the abdomens were aspirated with a fine needle and syringe. In both these 
patients blood-stained urine was aspirated. 


Treatment 


Because of the relatively good clinical state of the patients none of them had any significant blood 
transfusion before operation. When bladder rupture was considered as a likely diagnosis laparo- 
tomy was carried out. The tear in the superior surface or dome of the bladder was usually obvious, 
and varied in length from an estimated 2-5 cm to 10 cm. There was usually about 2 litres 
of blood-stained urine in the abdomen. Peritoneal inflammation was minimal. 

The tear in the bladder was closed with 2 layers of continuous catgut, the inner layer being non- 
chromic and the outer layer chromic. 

The bladder was drained in each case by a Foley catheter per urethram, retropubic tissue drain- 
age being provided in 5 patients. One of the patients (No. 7 in Table I) had a suprapubic 
catheter in addition to the urethral catheter. 


Postoperative care 


Seven of the 11 patients had a blood transfusion, usually 2 units postoperatively. All were given 
antibiotics postoperatively: 7 of the 11 received combined treatment with penicillin and strepto- 
mycin. Three received tetracycline and 1 patient chloramphenicol. The Foley catheter was left in 
about 8 days on average and the patient had no difficulty in voiding subsequently. The average 
stay in hospital was 10 days. 


Complications (See Table V) 


There were no deaths. One patient had a postoperative urinary infection which resolved rapidly 
when the antibiotic was changed. The patient who had an intraperitoneal bladder rupture as well 
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as a partial tear of the posterior urethra was found at follow-up 2 months later to have developed a 
posterior urethral stricture; this required bouginage. 


Table V ° 


Complications 





Wound infection 1 
Urinary infection 1 
Urethral stricture 1 





Comment 


Intraperitoneal rupture of the bladder, in the absence of pelvic fracture is usually caused by a blow 
on the lower abdomen. In the present series it occurred typically among young men who had 
recently been drinking. 

One particular feature of this group of patients was the delay in receiving definitive treatment, 
partly because most patients lived some distance from the hospital. Also, the presence of more 
obvious injuries, such as fractured tibia, may have initially diverted the medical attendant’s 
attention from the abdomen. The postmortem records of the hospital for this 3-year period were 
examined. Only | death is recorded as due to undiagnosed rupture of the bladder as the sole cause 
of death—-and this was undiagnosed during life. It would seem, therefore, that the prognosis of 
those patients who reach hospital with this condition is good provided it is recognised. 

The history of a lower abdominal blow, subsequent abdominal pain and tenderness and an 
inability to pass urine is very suggestive of intra-peritoneal rupture of the bladder and should alert 
the medical personnel to such a possibility. Aspiration of the abdomen was positive on both 
occasions when it was used. Although negative aspiration does not exclude the diagnosis, a 
positive aspiration gives rapid confirmation of a ruptured bladder. The technique is easy to 
perform, safe and could have been used more frequently. 

Rieser and Nicholas (1963) have advocated retrograde cystograms in the diagnosis of this 
condition, but these were not used here, mainly for technical reasons. 

As stated earlier, a urethral catheter was passed on 6 patients. This procedure was helpful on 5 
occasions. On the other occasion the catheter passed through the rent in the bladder to the 
peritoneal cavity and drained the urine which delayed the diagnosis for several days. 

At operation the relative absence of peritoneal inflammation was one of the more noticeable 
features. The peritoneum was remarkably "clean" when compared with that of, say, à long- 
standing perforated duodenal ulcer. It was said by Bacon (1943) that “bacterial peritonitis 
promptly occurs in 607; of such cases" with consequent high mortality. This was not the experi- 
ence here. The patients in this series were not in shock. This is in line with experience elsewhere. 
Rieser and Nicholas (1963) found only 3 % of their cases of ruptured bladder had shock attributable 
to the bladder injury. It would seem that infection of the urine in the peritoneal cavity is of critical 
importance. If the urine remains uninfected the patients are relatively well, have minimal peritonitis 
and have a good prognosis; but should the urine become infected the patients develop shock with a 
severe peritonitis and have a poor prognosis, 

It has been found by Wing er al. (1971) that the urinary pH of Africans in Kampala is higher 
than that of Asians and Europeans. This is attributed to dietary factors. At higher pH the growth 
of E. coli is inhibited, and this may account for the relative freedom from infection of the peritoneal 
cavity seen in these patients at operation. Kwang Wook Ko et al. (1964) successfully treated a girl 
34 years old with an 8-day-old intraperitoneal rupture of the bladder. They suggested that she 
survived for so long before definitive treatment because she was equilibrating the bladder urine 
with her extra-cellular fluids through the peritoneal surface. The reabsorption of urinary con- 
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stituents led eventually to uraemia and hyperkalaemia. This feedback self-dialysis system pre- 
sumably would stop functioning once infection supervened. 

.Rieser and Nicholas (1963) strongly advocate the use of a suprapubic cystostomy in addition to 
a urethral catheter. This additional catheter was used in only | patient. None of the patients 
suffered from a dehiscence of the bladder repair; a urethral catheter alone would seem to be 
adequate. 

Two points emerge from this small series. 

The prognosis would seem to be good as long as the intra-abdominal urine is not infected. 

A well-draining urethral catheter is adequate in the postoperative management of these 
patients. 


Summary 


11 cases of intraperitoneal rupture of the bladder were seen in a 3-year period at Mulago Hospital, 
Uganda. 

The presentation and management are described and possible reasons for the good prognosis 
are discussed. 
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Methotrexate Treatment for Advanced Bladder 
Cancer 


R. R. HALL, H. J. G. BLOOM, J. E. FREEMAN, A. NAWROCKI and D. M. WALLACE 
Urology Unit, The Royal Marsden Hospital and Institute of Cancer Research, London. 


Patients with advanced carcinoma of the bladder that recurs or persists after conventional forms 
of therapy have a poor prognosis, and when distant metastases develop, survival is seldom for 
longer than a few months. In recent years, cytotoxic drugs have provided a possible form of treat- 
ment for patients with such extensive disease. 

In the management of carcinoma of the bladder, a great number of cytotoxic agents have been 
tried in a relatively small number of patients (Pavone-Macaluso, 1971). That used most commonly, 
alone or in combination with radiotherapy, has been 5-fluorouracil (Woodruff, Murphy and 
Hodson, 1963; Stein and Kaufman, 1968; Edland, Wear and Ansfield, 1970). The report by Prout 
et al. (1968) concerning the importance of a placebo in a clinical trial of this drug casts doubt on 
its effectiveness, and indeed emphasises the necessity for more critical evaluation when investigating 
the role of any cytotoxic agent for bladder cancer. 


Table I 


Published Reports on Methotrexate Therapy for Bladder Carcinoma 








Method of Cases Cases 
Author Administration Treated Responding Nature of Response 
Altman ef al. (1972) Intermittent i.v il 4 “Complete regression of visible 


tumour"—1 case; 
“Mass became smaller and 
softer’’---3 cases 


Andrews and Wilson (1967) Intermittent i.v No details 


Burn (1966) Continuous i.a 6 2 “Partial regression of tumour 
mass" 

Pavone-Macaluso (1971) Not stated 5 0 No details 

Sullivan (1962) Continuous ia 3 3 “Sustained clinical benefit and 
decrease in tumour size" 

Talley (1970) Not stated 1 1 “Transient response" 

Tindel (1967) Continuous i.à 1 0 Not stated 

Total 28 10 (36% 


Lv. = intravenous. 
ia. = intra-arterial. 


Methotrexate has been used infrequently for the treatment of transitional cell carcinoma of the 
bladder. It was decided to try this drug in our clinic because early reports had suggested that it was 
capable of producing regression of solid tumours (Condit et al., 1964; Papac, Lefkowitz and 
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Bertino, 1967), including bladder cancer (Foley et al., 1967), when given orally or by intravenous 
injection. Sullivan (1962) and Burn (1966) had also Observed responses in advanced bladder 
tumours following treatment with this drug by continuous intra-arterial infusion. Abbassian and 
Wallace (1966) used methotrexate by intra-vesical instillation in three patients with diffuse non- 
infiltrating tumours of the bladder without success. Collected results from the literature show 
tumour regression in 36%, of 28 cases of bladder cancer treated with systemic methotrexate 
(Table I). Such a degree of success is encouraging, but the evidence of tumour response in some of 
these cases has been poorly documented and the duration of remission seldom stated. 

The present report concerns the use of comparatively high dose, intermittent, intravenous 
methotrexate for advanced transitional cell carcinoma of the urothelium. 


Patients and Protocol 


40 patients with advanced carcinoma of the bladder with or without distant metastases, and 2 with 
tumours arising in the renal pelvis have been treated with methotrexate in the Urology Unit of the 
Royal Marsden Hospital. In every case the primary disease has been proven by biopsy or operative 
specimen to be a transitional cell carcinoma, and when metastases were present there was no 
evidence of a new primary tumour. 

The case material has been divided into 3 groups according to the nature and extent of the 
disease: 

Group I (6 cases). Primary treatment for previously untreated advanced tumours of the bladder 
or renal pelvis in patients generally unsuitable for palliative surgery or radiotherapy. 

Group 11 (19 cases). Treatment for tumours of the bladder persisting or recurring after radio- 
therapy, which had been palliative in 12 cases and radical in 7. 

Group HI (17 cases). Initial treatment for metastases with or without tumour in the bladder. 
15 patients had distant metastases and 2 others had deposits in pelvic and para-aortic lymph nodes. 
The primary tumour had been treated with preoperative irradiation and cystectomy (3 cases), 
radio-gold seed implantation (1 case), radical external beam irradiation (2 cases) and palliative 
irradiation (6 cases). Four other patients presented with metastases having received no prior 
treatment, whilst a fifth had received local irradiation for metastatic lymph nodes. 

Before commencing treatment the full extent of the disease was carefully assessed and the 
measurable parameters recorded. Full blood count, blood urea, creatinine clearance and intra- 
venous pyelogram were carried out. The plan was to give methotrexate in doses of 50 to 100 mg 
intravenously every | to 2 weeks on an out- See basis. If renal function was moderately im- 
paired at the outset (creatinine clearance 50 to 80 ml per minute), a preliminary test dose of 25 mg 
was given and if this was well tolerated, 50 to 75 mg was given in subsequent injections. To assist 
urinary excretion and thereby reduce toxicity, oral frusemide, 40 mg, was often prescribed the 
following day. 

At each out-patient visit a full blood count and blood urea were estimated. If the total white cell 
count fell below 3,000 per mm3, the platelet count below 100,000 per mm3, or the patient 
developed oral ulceration, vomiting or diarrhoea, treatment was deferred until recovery. Treat- 
ment was then recommenced at a reduced dose and/or a greater time interval between doses. With 
lesser toxicity such as nausea, malaise, or skin reactions, the dose was reduced but regular treat- 
ment maintained. If there was deterioration of renal function (usually as a result of progressive 
urinary obstruction by tumour) the dose was always reduced because the risks from leukopenia, 
thrombocytopenia and intestinal ulceration were known to be considerable. 

The patients' progress was followed by means of clinical examination, cystoscopy and bimanual 
assessment under general anaesthesia with biopsy if necessary, and serial radiological examina- 
tions when appropriate, Treatment was maintained unless there was objective evidence of tumour 
progression and clinical deterioration, or the severity of side-effects made the quality of survival 
unacceptable. 
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In assessing the results of treatment complete regression has been defined as the complete 
disappearance of all detectable carcinoma. Partial regression implied undoubted decrease in size 
of clinically or radiologically measurable disease, or the arrest of growth in a previously rapidly 
advancing tumour. Many patients reported relief of symptoms such as haematuria, frequency, 
pain or breathlessness, but subjective criteria alone have been ignored in evaluating treatment. 


Results 


11 of the 42 patients (26%) treated with methotrexate showed objective evidence of tumour 
regression: in 3 this was complete (Table II). In no case was regression permanent. The extent of 
disease in each case, together with the nature and duration of response, is summarised in Table HH. 
In the first 8 cases the response was considered worthwhile in terms of the quality and probable 
extension of survival. Although there was some evidence of a tumour response in the 3 remaining 
cases the patients themselves experienced no practical benefit. 


Table I 


Incidence of Tumour Regression According to Site in Royal Marsden Hospital Series 





Tumour Regression 





Number of (0 poeeme earners — Total Cases 

Group Tumour and Treatment Patients Complete Partial Nil Responding 
I Initial treatment for advanced tumour in 6 0 2 4 2 

bladder (4 cases} or renal pelvis 

(2 cases) 
H Treatment for persistent or recurrent 19 I 2 16 3 

tumour in bladder after radiotherapy 
in Initial treatment for metastases 17 2 4 11 6 

Total 42 3 8 31 11 265) 


In 31 patients there was no evidence of tumour regression that could be attributed to metho- 
trexate. Some of these gained symptomatic relief and in others the disease was stationary or grew 
only very slowly over several months. In retrospect, it is likely that the improvement in these cases 
was due to the control of infection or to fluctuation in the natural history of the disease, but some 
benefit from methotrexate cannot be ruled out. Treatment was stopped in 22 patients because it 
was considered to be ineffective: in 5, toxicity prevented further administration of the drug, and 
4 died of their disease during therapy. No deaths were attributable to methotrexate treatment 
itself. 


Dose 


Treatment results have been correlated with dosage, based on milligrammes of methotrexate given 
per month (Dahl, Gregory and Sheuer, 1972) as well as the total amount during the entire treat- 
ment. No relation was found between the amount of drug given and the result observed. There 
was considerable variation in the amount of drug administered: the mean monthly dose in those 
responding to treatment was 170 mg (range 79 to 317 mg) and for the failures, 125 mg per month 
(range 38 to 329 mg). This difference is not statistically significant. 


Toxicity 
In 29 of the 42 patients the side-effects due to methotrexate were sufficiently severe to interrupt 
treatment for 2 weeks or more. The nature and incidence of toxicity are shown in Tables IV and V. 
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There was no correlation between toxicity and tumour regression (7 of 11 patients showing a 
response developed side-effects, as did 22 of 31 failures), nor between toxicity and dosage in the 


range used. In the majority of cases, recovery from toxic effects was rapid and it was possible to 
continue treatment after a short interval. . 


Table HI 


Clinical Data of 11 Patients showing Tumour Regression Following Methotrexate Therapy in 
Royal Marsden Hospital Series 


T I n a m ear at 


Case 
Group Sex, Age 


Tumour Extent 





T4*, infiltrating abdominal 


Nature of Regression 


Outcome 


I J.H. Arrest of tumour growth for Treatment stopped: tumour 
M, 65 wall 15 months relapsed 
E.C. Multiple T1 “Very small tumours” at Died myocardial infarct after 
M, 70 postmortem 4 months treatment 

H E.C. Persistent T4 and new Tumour free after 8 months Treatment stopped: symptoms 
M, 79 multiple T1 returned 5 months later; 

died myocardial infarct 

S.J. Recurrent T3 Small slough at tumour site Treatment stopped: developed 
M, 79 after 6 months metastases 
G.S. Persistent T4 Arrest of tumour growth for Alive and well 
M, 63 20 months 

Hi R.S. Pulmonary and mediastinal 50°, regression for 6 months Relapsed despite continued 
M, 78 metastases therapy 
F.H. Pulmonary metastases and 5055 regression of metastases Relapsed despite continued 
M, 71 untreated T4 for 12 months; no effect therapy 

on primary tumour 
H.E. Persistent T4 and bone Partial regression of metas- — Relapsed despite continued 
M, 69 metastases tases for 6 months treatment 
D.G. Multiple cutaneous deposits Complete regression within Treatment stopped: metastases 
F, 56 and palpable pelvic nodes 6 weeks developed 
F.C. Metastatic cervical nodes Complete regression within Nodes returned after 2 
M, 62 4 weeks following single months; no response to 
injection repeated treatment 

T.H. Metastatic pelvic nodes Complete regression after Relapsed after 7 months 
M, 66 (palpable) 8 weeks despite continued treatment 


Tent urine tti ii E emt m 


* = T Stage, Classification of International Union Against Cancer. 


Table IV 


Incidence of Toxicity Following Intravenous 
Methotrexate Administration in 42 Patients 





Side-effects 


Oral Ulceration 


No. of Patients* 


19 


W.B.C. « 3,000/mm3 15 
+ Platelets < 100,000/mm? 
Vomiting/Nausea 10 
Diarrhoea 8 
Malaise 10 
Skin reactions 3 





* Some patients had more than one side-effect. 
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Previous Radiotherapy 


Of 21 cases in groups l and HI who had persistent or recurrent tumour in the bladder after radio- 
therapy, 3 showed regression with methotrexate. Two out of 4 previously unirradiated tumours 
responded to this agent. The interval between radiotherapy and commencing methotrexate in the 
3 successful cases was 3, 5 and 30 months following a dose of 4,000 to 4,700 rads for stage T4, T3 
and T4 tumours, respectively (U.1.C.C. classification). 


Table V 


Incidence of Multiple Side-effects of 
Methotrexate in 42 Patients 





No. of Toxie Manifesta- 
tions per Patient No. of Patients 


None 13 
One 13 
Two 6 
Three 2 
Four 6 
Five 2 





29/42 had clinically significant toxicity 


Discussion 


Two conclusions may be drawn from this study. First, methotrexate is capable of arresting tumour 
growth in a small but significant proportion of patients with advanced bladder cancer for whom 
local treatment is no longer feasible. Second, appreciable side-effects occur frequently when this 
drug is given in doses of 25 to 100 mg by single intravenous injections at 1- or 2-week intervals. 

Prout et al. (1968) made a valuable contribution by reporting the unexpected results of a double- 
blind trial in which 5-fluorouracil was compared with a placebo for bladder cancer. In some cases 
they observed that tumour size, assessed clinically, actually appeared to decrease during the 
administration of the placebo when measured over a 60-day period. It was also interesting that 
moderate haemopoietic depression, nausea, diarrhoea and malaise sometimes accompanied 
placebo administration, and were considered by Prout et al. (1968) to be due to the tumour rather 
than to the "treatment". In view of these observations we have been particularly critical in evalu- 
ating our results and have rejected any case of doubtful tumour regression or of apparent drug 
toxicity that could have been due to the disease rather than to treatment. 

Spontaneous regression of transitional cell carcinoma of the bladder is very rare (Everson and 
Cole, 1966). Our criteria for accepting tumour arrest as being due to treatment have been strict 
and we believe that the changes observed in the 11 cases reported here are attributable to metho- 
trexate therapy. Furthermore, from our experience with this agent given for periods up to 2 years, 
the side-effects (oral ulceration, vomiting, depression of white blood cell count below 2,000 cell 
per mm? and platelets below 100,000 per mm?), occurring with treatment and improving or 
absent when treatment was withheld, were undoubtedly due to the drug and not to products of the 
tumour itself. 

Toxicity was a major disadvantage of the regime used in this study. In the majority of patients 
it was not very serious, but in 1 man it was almost fatal. Many of the patients had impaired renal 
function and this undoubtedly played a major role in the high incidence of side-effects. Miller 
et al. (1961) demonstrated that the toxic effects of methotrexate depended more upon time factors 
than on dose per se. Recent infusion studies at this hospital (Goldie, Price and Harrap, 1972) 
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indicate that the toxicity of this drug is largely avoidable if the duration of each administration 
does not exceed 30 hours and is followed immediately by folinic acid rescue". Careful monitoring 
of renal function is essential in all patients before and during methotrexate therapy. In this respect 
it is important to realise that in a patient with reduced renal clearance a single injection of methot 
trexate may produce plasma levels of the drug comparable to a 24-hour infusion (Price, 1973). 
Administration of methotrexate itself may lead to renal tubular damage and impaired renal 
function (Condit, Chanes and Joel, 1969). 

Adequate renal function was mandatory for inclusion in the chemotherapy trials for bladder 
cancer reported by Altman et al. (1972) and by Prout et al. (1968). Such a requirement would 
exclude many of the patients with advanced bladder tumours for whom chemotherapy is the only 
remaining treatment possible. 

The failure of methotrexate to be more effective may have been due to 2 factors: 


(a) Inherent or rapidly acquired resistance of the tumour to this agent which is known to occur 
in vitro (Jacobson, 1966). So far, little can be done to overcome such resistance in clinical practice. 

(b) Inadequate treatment of tumours that were potentially responsive. Toxicity prevented 
regular treatment in many patients and often necessitated reduction of the methotrexate dosage to 
less than 100 mg per month which is probably sub-optimal (Price, 1973). It is interesting that only 
4 of 1] patients showing an initial response relapsed while continuing treatment. In 5 of the 
remaining 7 cases treatment was stopped because remission appeared to be stable, but all 5 
relapsed within a few weeks. In 2 patients, | with pulmonary metastases and the other with a 
large pelvic tumour invading the abdominal wall, considerable tumour regression occurred, only 
to relapse whilst the patients were abroad on holiday for | month without treatment: further 
regression was promptly achieved with resumption of injections. These observations suggest that 
inadequate treatment may well have been a contributory factor in the cases that failed in this 
study: more intensive therapy might have achieved more frequent and more complete tumour 
control. 

Johnston (1966) suggested that previous radiotherapy may reduce the effectiveness of metho- 
trexate. Many of the patients in the present study had received radiotherapy in the past but a 
relationship between irradiation and subsequent response to chemotherapy could not be deter- 
mined from our small series. With Irvine (1966) we think that external radiation was not harmful 
in this respect but that tumours in these circumstances have reached a more advanced stage, both 
biologically and anatomicallv, and have become more resistant to all forms of treatment. 


Conclusions 


A significant number of patients with advanced transitional cell carcinoma of the bladder derived 
benefit from treatment with intermittent intravenous methotrexate. Results may be improved and 
toxicity reduced by modifving the method of administration, The following criteria may assist in 
achieving this aim: 


1. Regular intermittent intravenous methotrexate in higher doses given by 6- to 12-hour infusion 
when renal function is normal, or by single intravenous injection when this is impaired. 

2. Addition of folinic acid "rescue" 18 to 24 hours after commencing the infusion or giving the 
injection. 

3. Continuation of regular intermittent cytotoxic therapy for long periods, or indefinitely, even 
when tumour regression appears to be complete. 


Summary 


Intermittent intravenous methotrexate has been used to treat patients with locally advanced or 
metastatic transitional cell carcinoma of the bladder (40 cases) and of the renal pelvis (2 cases). 
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Objective evidence of tumour regression, attributable to the methotrexate therapy, was observed 
in 11 patients (26 %) for 2 to 20 months. Several other patients gained relief of symptoms but in 
these there was no clear evidence of tumour regression. 

Toxic side-effects from methotrexate interrupted treatment for a time in 29 patients but were 
seldom serious and were never fatal. 

It is concluded that intravenous methotrexate therapy is of value in the management of advanced 
bladder cancer. 

The possibility of improving tumour response and decreasing drug toxicity is discussed. 
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Urinary Manometry in Spinal Cord Injury: a Follow- 
up Study. Value of Cysto-Sphincterometrography as 
an Indication for Sphincterotomy 


ALAIN B. ROSSIER and REINHARD OTT 
Spinal Cord Injury Centre, Institute for Ph ysical Medicine and Rehabilitation and Urological Service, Surgical Clinic, 
University Hospital, Geneva, Switzerland 


Two factors may intervene in the failure of the neurogenic bladder to empty: lack of co-ordination 
and contraction of the detrusor, and increased urethral resistance. Increase in urethral resistance 
may be due to inadequate opening of the bladder neck, the external sphincter, or both. 

Dysfunction of the external sphincter may be due to one of the following: spasticity of the 
sphincter, part of a general spasticity of the muscles of the pelvic floor; hyperreflexia of the 
sphincter (Bors, 1964), which responds spasmodically to exteroceptive stimuli from the bladder, 
urethral, and anal mucosa (Rossier and Bors, 1964); bladder-sphincter inco-ordination (loss of 
reflex inhibition of the sphincter at the moment of detrusor contraction); reflex contraction of the 
sphincter in response to increased intra-abdominal pressure (Newman, 1949), or the Credé 
manoeuvre (Rossier, 1964); or fibrotic stenosis of the sphincter, in cases of long standing spinal 
cord injury (Cukier ef al, 1971). Pudendal nerve section, which denervates the pelvic floor 
muscles, except the levator anit, has given satisfactory results, but has certain disadvantages: the 
operation is technically difficult, and because of the frequent anatomical variations, is occasionally 
incomplete. Both bilateral and unilateral pudendal neurectomy may result in loss of erection. 
Section of the pudendal nerve naturally has no effect on a sclerosed sphincter. 

Since Cosbie Ross, Damanski and Gibbon (1957) proposed transurethral sphincterotomy, many 
others have published results of this procedure: therapeutic success seems to be of the order of 
50% to 60° (Currie et al., 1970; Cosbie Ross, Gibbon and Damanski, 1963; Tsuji ef al., 1965) 
and up to 87°% in the small series reported by Smythe (1966). Malament (1972), O' Flynn (1972), 
Retief (1970), Cosbie Ross (1968) and Tsuji et al. (1967), have reported 87 °% to 100% "satisfactory" 
results, without, however, defining their criteria of success. We felt, therefore, that a more precise 
analysis was in order, of the results obtained in 28 of our patients. 


Patients and Methods 


(a) Patients 

One of us (R. O.) performed transurethral sphincterotomy in 28 male patients: 13 were tetraplegic 
(6 complete lesions, 7 incomplete); 15 were paraplegic (all complete lesions, 1 of lower motor 
neurone type). 24 patients were spastic; 4 were flaccid although 3 of these with epiconal lesions, 
had conus reflexes and upper motor neurone type of bladder dysfunction, 1 patient had visceral 
and somatic lower motor neurone lesion dysfunction. 17 patients were operated upon within 


1 Our own clinical experience leads us to support the classical concept that the innervation of the external 
urethral sphincter is via the internal pudendal nerve, contrary to the theory of Gil Vernet (1964) based on his 
numerous histopathological studies. 
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| year (average 5 months) of their injury; the other patients had been paralysed from 2 to 16 years 
before operation. 


(b) Technique * 


The diagnosis of spasticity of the external urethral sphincter was made on the basis of cysto- 
sphincterometrography in 17 of the cases before operation. This investigation was carried out on 
each of the 28 cases after operation. 


The initial method described by Rossier and Bors (1970) underwent several subsequent changes; it consisted of 
measuring the pressures within the bladder, the urethra, the rectum and the external anal sphincter (Fig. 1, 4). 


M.G. . 1948 


Complete spastic traumatic 
tetraplegia C7—Cg bilat. 


IP paper speed: 0-5 mm/sec 
30—, 
E 


RCU 





RCU 


RCAS 


C WwW Rx2 R«3 Rx4 

Fig. L A, Cysto-sphincterometrography, before sphincterotomy: IP-—Intravesical pressure. RCU— 
Intra-urethral resistance. RCAS-—External anal sphincter pressure. RCRA—Intrarectal pressure, 
C-—Credé manoeuvre. W-— Withdrawal of intra-urethral Reynolds balloon catheter. RX2— Balloon 
of intra-urethral Reynolds catheter positioned in the membranous urethra (U2) (see corresponding 
X-ray. Fig. L 8) RX3— Balloon of intra-urethral Reynolds catheter positioned distally in the external 
urethral sphincter (U3) (see Fig. 1, c). RX4--Balloon of intra-urethral Reynolds catheter positioned 
at the first bend of urethra (U4) (see Fig. 1, D). 


Intravesical pressures were recorded vía a French No. 7 ureteral catheter; intra-urethral, intrarectal and intra-anal 
pressures were recorded via Reynolds! balloon catheters (7 Fr. UB31), with radio-opaque markings at each end of 
the balloon allowing constant surveillance of their location with image intensifier and video-tape monitoring. Topo- 
graphic relationships were more precisely determined on the oblique films made, with the aid of a 5 mm grid 
incorporated in the X-ray cassette (see Fig. 1, 8). The intravesical, intrarectal and intra-anal catheters remained in 
place for the duration of recordings, while the balloon of the intra-urethral catheter was progressively withdrawn 
from the bladder, through the bladder neck, the urethra just below the bladder neck (U1), the portion of the urethra 
surrounded by the external urethral sphincter, the membranous urethra (U2), the portion of the urethra surrounded 
by the distal part of the external urethral sphincter (just before the beginning of the bulbous urethra, U3), and 
through the spongy urethra at its first bend (U4) (Fig. 1 B, c and D). All the pressure recordings made within the 
membranous urethra (U2 and U3) were carried out while the bladder was in a resting state. 

In males, U3 was more precisely defined as the portion of the membranous urethra surrounded by the urogenital 
diaphragm, containing the distal portion of the urethral sphincter and part of the deep transverse perineal muscle, 
in close proximity to the bulbospongiosus muscle, including the muscle compressor nudae (Morales and Romanus, 


1 P. J. Reynolds Ltd, Medical Electronics, London N21, England. 


URINARY MANOMETRY IN SPINAL CORD INJURY 441 


1953). On slightly oblique X-ray of the pelvis, the balloon placed at U3 is seen to straddle the inferior pubic ramus 
(see Fig. 1, €). 


- In each case where micturition was possible, voiding cysto-urethrograms were made, as it has 
been shown (Rossier and Bors, 1970) that retrograde urethrography, as originally proposed by 
Damanski (1961), did not provide reliable information in the spasticity of the external sphincter. 
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Fig. 1. B, Cysto-sphincterometrography, before 
sphincterotomy. RX2 shows the position of one of 
the Reynolds catheter balloons at U2, membranous 
urethra (1). Balloon positions of other Reynolds 
catheters are: within the bladder (2), within the 
rectum (3) and within the external anal sphincter 
(4). Ureteral catheter (5) for bladder filling. In this 
particular instance, a Reynolds catheter balloon 
was used for bladder pressure recording (2). C, 
Cysto-sphincterometrography, before sphinctero- 
tomy. RX3 shows the position of the Reynolds 
catheter balloon at U3, distal external urethral 
sphincter (arrow). D,Cysto-sphincterometrography. 
before sphincterotomy. RX4 shows the position of 
the Reynolds catheter balloon at U4, first bend of 
urethra (arrow). 
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Indication for Sphincterotomy 


In the majority of cases, the indication for external sphincterotomy was based on the presence of 
significant residual urine, with or without reflux, with good opening of the bladder neck, and the 
demonstration of increased resistance at the external sphincter (Table I)!. One patient presented a 
bilateral urethral-scrotal fistula, with bilateral vas deferens reflux and marked spasticity of the 
external sphincter. One patient whose sphincter was too spastic when he was sitting, was able to 
urinate only when lying down. 


Operative Technique 


Sphincterotomy was performed with a Storz resectoscope mounted with a hook-shaped electrode, 
5 mm in length. Two incisions 5 to 7 mm in depth were made, at 3 o'clock and at 9 o'clock, the 
! 65cm H20 “normal” average U3 pressure in 7 patients with upper motor neurone lesion whose bladder function 


stabilised spontaneously, without any urological intervention, versus 100 cm H20 in our series of 17 patients who 
needed sphincterotomy (see Fig. 5). 
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length of the external sphincter, from the verumontanum, to the beginning of the bulbous urethra 
(Fig. 2), a distance of 15 to 20 mm (Kopsch, 1955). The muscular fibres of the external sphincter 
are easily visible and retract as they are sectioned, exposing the deeper layers (Fig. 3). The 
operation is often completely bloodless, especially if a mixed diathermic current is employed. ' 


Table I 


Indications for Sphincterotomy in 28 Patients 





Indication Number Paraplegics Tetraplegics 
Significant residual urine or micturition impossible 16 9 7 
Significant residual urine and ureteral reflux S 2 6 
Reflux without residuum, spastic sphincter 2 2 

Vas deferens reflux | l 

Micturition possible only in recumbency | l 





Fig. 2. Bilateral sphincterotom Fig. 3. Unilateral posterolatera 
6 weeks postoperatively: widen- sphincterotomy. From top t« 
ed membranous urethra. Back bottom: upper lip of the incisec 
ground verumontanum and mucosa, sectioned fibres of the 
upper margin of the external external urethral sphincter, deep 
urethral sphincter fibres—sull intact, lower lip o 


the mucosa 


The inferior border of the external sphincter must be carefully identified, since it is at this part 
that the sphincter exerts its maximum pressure, and incomplete section at this level may result in a 
significant residual obstruction. Likewise, accidental trauma to the corpus spongiosum is to be 
avoided, since excessive haemorrhage may result 

In the event of haemorrhage, we continued the operation as far as local visibility would permit. 
Postoperative control of haemorrhage was usually achieved by introduction of a large calibre 
(22 F) catheter. 

Catheter drainage was continued postoperatively for 2 to 3 days. Depending on the volumes 
passed on micturition and the residual urine, drainage was continued for another 2 to 3 days, 
since postoperative oedema may hamper micturition for a while 


Results 


(a) Clinical Observations 

As it is too early to assess the results in the last 2 patients who underwent sphincterotomy for 
severe vesico-renal reflux without residual urine, estimation of clinical results in 26 of the 28 
patients is presented. 
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Satisfactory results were eventually achieved in all of them: 24 had less than 50 ml residuum, 
2 had between 50 and 100 ml. 

Five patients underwent 2 sphincterotomies, and another underwent 3, before satisfactory 
results were achieved. However, favourable results were not always achieved by sphincterotomy 
alone (Table Il). 

A first group of 6 patients underwent initial bladder neck resection with either transient success 
or no success, Their bladder function was equilibrated with a secondary sphincterotomy. 

In a second group of 9 patients, good bladder function was obtained with sphincterotomy alone. 
In 8 of these patients (documentation absent in the 9th), the preoperative voiding urethrogram 
showed patent bladder neck in 6, a wide bladder neck in the other 2. 

A third group of 11 patients had unsatisfactory results with initial sphincterotomy. Before 
sphincterotomy, the voiding urethrogram showed a patent bladder neck in 3, a wide bladder neck 
in 2, a barely open bladder neck in 1; in the remaining 5, micturition was impossible, and the 
bladder neck did not open at all. With a subsequent transurethral bladder neck resection, results 
were satisfactory in all patients. 


Table H 
Sphincterotomy Results in 26 Patients 


Results Total Paraplegics Tetraplegics 
Satisfactory results with sphincterotomy 6 2 4 

after initial failure of bladder neck 

resection 
Satisfactory results: sphincterotamy alone 9 5 4 
Satisfactory results with bladder neck il 6 5 


resection after failure of initial 
sphincterotomy 





It is interesting to note that in the second group of 9 patients, the average force of uninhibited 
contraction waves was nearly double that of the third group of 11 patients. In the second group 
the average force of contractions was 65 cm of water with an average membranous urethral 
resistance of 39 cm of water. In the third group the average force of contractions was 36 cm of 
water with an average membranous urethral resistance of 33 cm of water (Fig. 6). As bladder 
activity is known to be influenced by filling rate (Bors and Comarr, 1971), all recordings in this 
study were made at filling rate of 2-5 to 3 ml a minute. 


(b) Manometry 


We measured the urethral pressure at the external sphincter (U3) in 17 of our patients. After 
sphincterotomy (Fig. 4), the pressure was lowered from an average of 100 cm of water (range 
75 to 120 em of water), to an average of 33 cm of water (range 20 to 85 cm of water). Average 
reduction in pressure was 67° (Fig. 5). 


Three patients had a preoperative pudendal nerve block with a consequent average lowering of pressure of 56% 
corresponding approximately to the figure of 50° found by Raz et al. (1971) and Tanagho and Miller (1970). 
These last authors, using a manometric technique similar to ours, attributed this decrease in pressure to a striated 
muscle component responsible for the closing of the urethra at rest. 

Two cases seem to merit particular attention, since they show that it is possible, if necessary, to minimise or to 
graduate the extent of the sphincterotomy, especially in cases where preservation of urinary continence is desired. 

The first patient underwent 3 successive sphincterotomies, of which the first 2 were relatively inextensive, through 
lack of experience with the technique. Prior to operation, the pressure was 95 cm of water, and fell to 75 cm of 
water after the first operation; to 60 cm of water after the second operation, and finally, to 45 cm of water after a 
third, definitive sphincterotomy. 
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The second patient bled to the extent that visibility was compromised and the operation had to be abandoned after 
a unilateral sphincterotomy had been achieved, Sphincter pressure fell from 95 cm of water to 55 cm of water: 
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Fig. 4. Same patient as in Fig. 1, a, B, C and p. Cysto-sphincterometrography, 11 days after sphincterotomy. The 
recorded intra-urethral resistance (RCU) shows considerable decrease at U2, and U3, with no change at U4. 
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Fig. 5. Intra-urethral pressure at the level of the external urethral sphincter (U3), before and after 
sphincterotomy. 


however, in spite of complementary bladder neck resection, significant residual urine persisted. A second 
sphincterotomy brought the residual urine to about 50 ml and reduced pressure from 55 cm of water to 30 cm of 


water. 
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Complications 


We experienced 4 operative haemorrhages, which necessitated abandoning the procedure in 2 
cases. Haemorrhage was controlled in each case by the introduction of a large calibre catheter. 

One patient presented 2 late postoperative haemorrhages on the 3rd and 7th postoperative days. 
Another patient went into hypovolemic shock on the 11th postoperative day, following massive 
haemorrhage. Haemostasis was achieved in both cases by introduction of a large calibre catheter. 


(a) Urinary Tract Infection 


In a total of 32 sphincterotomies in 26 patients whose urines were previously sterile, we observed 
6 cases of significant transient postoperative bacteriuria, with no clinical symptoms. 


Average 
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SPHINCTER RESISTANCE at the level of the external urethral sphincter (Ua) 
g after sphincterotomy. 


Fig. 6. Results after (A) sphincterotomy alone, and (B) after sphincterotomy followed by bladder neck resection. 


{b) Perforation of the Urethra 


In 40 sphincterotomies, Cosbie Ross et al. (1963) reported 3 cases of perineal extravasation of 
blood or irrigation fluid. We had no such experience. 


(c) Incontinence 


In the patients of this series, incontinence was not considered to be a complication, since most of 


the patients had to wear a collection apparatus, and had no control of micturition prior to 
operation. 


The only patient with a lower motor neurone lesion, without anal or bulbo-cavernosus reflexes, with fibrillation of 
the external anal and urethral sphincters on EMG, was practically continent. As this patient had significant residual 
urine, we began with a bladder neck resection. This was unsuccessful, and in light of this failure and the high 
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pressure at the external urethral sphincter, incidentally observed alse by Murnaghan (1968), in patients with lower 
motor neurone lesions—we performed a sphincterotomy. The sphincter pressure, initially 80 cm of water, fell to 
40 cm of water, and the residual volume previously in excess of 200 ml, fell to 50 ml. The patient, however, now 
manifests stress incontinence and has to wear a portable urinal. , 


Discussion 


Transurethral sphincterotomy represents an alternative to pudendal nerve section. Technically the 
operation is easier and may be repeated without difficulty if necessary. There is usually no effect on 
erection, although 1 of our patients, unaffected by his first sphincterotomy, lost the capacity for 
erection following a second sphincterotomy. In contrast to pudendal neurectomy, sphincterotomy 
interrupts the submucosal elastic ring of the membranous urethra described by Gil Vernet (1953), 
Pennington and Lund (1960), as well as the circular smooth muscle fibres of the membranous 
urethra (Gil Vernet, 1968). In view of the sacral segmental interplay which exists not only between 
the detrusor and the striated muscles of the pelvic floor, but also between the pelvic floor muscles 
themselves (Bors, Comarr and Moulton, 1950; Bors, Rossier and Sullivan, 1962; Rossier and Bors, 
1964), sphincterotomy may have an effect on a possible spastic component of the striated muscles 
of the pelvic floor and/or on the striated muscular fibres running from the external sphincter up to 
the bladder neck and trigone (Beneventi and Marshall, 1956; Bors, Comarr and Reingold, 1954; 
Manley, 1966; Sant, 1972; Young and Wesson, 1921). 

Our results show that sphincterotomy reduced the pressure at the external sphincter to a greater 
extent than did pudendal nerve block (67° pressure in 17 cases versus 56%, in 3 cases). 

Clinical results, according to several authors (Bors and Comarr, 1954; Murnaghan, 1968; 
Cosbie Ross, 1956; Tsuji et al., 1965), are satisfactory in about 70% of cases for these 2 types of 
operation. We achieved satisfactory results in 35", of cases with sphincterotomy alone and in 
23% of cases with sphincterotomy after initial failure of bladder neck resection. Subsequent 
bladder neck resection resulted in satisfactory results in the last 11 patients in whom initial 
sphincterotomy failed. Thus, we eventually achieved 1007; clinically satisfactory results. Retief 
(1970), Cosbie Ross (1968) and Tsuji et al. (1967), reported similar clinical results, between 807, 
and 100%. 

Lack of synergism between the detrusor and the external sphincter is one of the most common 
causes of unbalanced bladder function in upper motor neurone lesions, e.g. contraction of the 
external sphincter occurring at the same time as detrusor voiding contractions are taking place. 
Preoperative voiding cysto-urethrograms are useful when a narrowing of the membranous urethra 
can be seen. Sphincterometrography findings bring out additional objective information concern- 
ing the degree of reflex activity displayed by the external sphincter. These findings are of a 
particular value as our multiple pressure recordings in the same patient have been shown to be 
almost reproducible when serial examinations were done under similar conditions. Both voiding 
urethrograms and sphincterometrography are examinations of a complementary value to each 
other. However, none of them did permit us to predict which patients would fall into either our 
second or our third groups, i.e. require bladder neck resection as well as sphincterotomy. Cysto- 
metrography is necessary to predict whether sphincterotomy alone or sphincterotomy associated 
with bladder neck resection will be required, particularly in patients with weak detrusor activity, 
as it has also been reported by Gibbon (1973), and in patients in whom the bladder neck does not 
open at all, or opens for the most part only in passive response to increase in intra-abdominal 
pressure (Credé manoeuvre). Transurethral bladder neck resection provides definitive anatomical 
bladder neck passage, and reduces the overall urethral resistance. 

Spasticity of the striated muscle component of the bladder neck certainly plays a role in bladder 
outlet obstruction, as has been demonstrated by Bors et al. (1950) by pudendal nerve block, and by 
Cosbie Ross and Damanski (1953) by pudendal nerve section. 

Our study shows that it is feasible to differentiate between patients who would benefit from 
sphincterotomy alone and those who require concomitant bladder neck resection. Our tests thus 
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allow a more subtle adaptation of surgery to the requirements of the patient than that of Smith, 
Cook and Arrowsmith (1971) who suggested routine combination of the 2 procedures, 

.in most of our cases, the problem of incontinence was not a primary consideration, since 
satisfactory bladder emptying and sterile urine are 2 of the most vital elements to the survival of 
the paraplegic. In the presence of spasticity of the external urethral sphincter, and failure of the 
usual conservative type of management, 3 courses are open: indwelling catheter, pudendal nerve 
section, and sphincterotomy. The morbidity associated with the first one is such that some degree 
of urinary incontinence may be acceptable when a sphincterotomy may achieve satisfactory 
bladder emptying and conserve the integrity of the urinary tract. 


Summary 


Results are reported of transurethral sphincterotomy performed in para- and tetra-plegic patients. 
Indications and complications of the procedure are discussed. 

Six patients required multiple sphincterotomies before obtaining satisfactory bladder function. 
After failure of the initial sphincterotomy 11 patients required additional bladder neck resection. 

After sphincterotomy, with or without supplementary bladder neck resection, the volume of 
residual urine remained between 50 and 100 ml in 2 patients, and fell below 50 ml in 24. 

A technique for recording pressure within the membranous urethra via a special balloon 
catheter allowed objective measurement of the results of the procedure. At the level of the distal 
part of the external urethral sphincter, just at the beginning of the bulbous urethra, an average 


reduction in pressure of the order of 67 5/7 was found postoperatively. 
It has been found that the power of the bladder contraction determines which patients benefit 
from sphincterotomy alone and those who require concomitant bladder neck resection. 
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Incomplete Urethral Duplication and Urinary 
Retention 


G. J. FELLOWS and J. H. JOHNSTON 
Department of Urology, Alder Hey Children’s Hospital, Liverpool 


Duplication of the urethra is a rare abnormality. The usual presenting features are infection 
(often venereal), double stream, incontinence and chordee (Gross and Moore, 1950). The 
condition can be symptomless. Urinary retention is rarely associated with urethral duplication 
(Gross and Moore, 1950). This paper describes 3 cases of incomplete urethral duplication with 
urinary retention. 


Case Reports 


1. D. T. An 8-year-old boy was admitted with his third attack of acute retention. Between these episodes he had 
had no symptoms. His genitalia appeared normal and there were no abnormal neurological signs. Urography 
showed no abnormality in the upper urinary tract. A cystoscope was introduced without difficulty. No abnormality 
was seen in his urethra but the bladder was trabeculated. An expression urethrogram showed what was thought to 
be a urethral diverticulum (Fig. 1). 

At operation an apparently normal urethra was exposed through the perineum. On incising the urethra longi- 
tudinally it was found to be divided into dorsal and ventral channels by a septum approximately 1-5 cm long. The 
septum was excised and the urethra closed. The boy has since remained free of symptoms. 


2. E. F. This boy developed right epididymitis at 5 years of age. Urography showed a hypertrophied left kidney and 
a grossly dilated right ureter (the kidney was not seen). His external meatus appeared normal but would not admit 
a fine catheter. A cysto-urethrogram obtained by filling the bladder through a suprapubic cathetershowed a trabecu- 
lated bladder, gross right-sided reflux both into the dilated ureter and via a persistent mesonephric duct to the right 
epididymis, and a urethral duplication from the region of the verumontanum to the glans (Fig. 2). On 2 occasions 
while in the ward he developed acute retention. 





Fig. 1 Case 1. Expression urethrogram Fig.2 Case 2. Cysto-urethrogram 
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Fig. 4 Case 2. Following reconstruction of the urethra 





The normally sited meatus was the opening of the narrow dorsal channel, whereas the ventral urethra, which was 
of normal calibre, opened through a separate tiny orifice on the glans penis. At operation the ventral urethra was 
opened longitudinally and the septum between it and the dorsal urethra was divided. A perineal skin flap was 
fashioned and sutured to the posterior wall of the posterior urethra creating a perineal urethrostomy. The appear- 
ance of the penis after this procedure is shown in Figure 3. Subsequently the functionless right kidney and its 
ureter were removed and the urethra reconstructed to establish a terminal meatus (Fig. 4). 


3. D. R. This boy was seen at 4 years of age having leaked urine continuously from birth. He had a distended 
bladder and a pinhole urethral meatus in the normal position. In addition he had Marfan’s syndrome and radio- 
graphy showed a spina bifida of TIO and T11. There were no abnormal neurological signs and no myelographic 
evidence of spinal cord compression. His renal function was impaired and his upper tracts grossly dilated 
(Fig. 5). 

Following dilatation of the external meatus it was possible to pass only a very fine catheter into the bladder. 
A cysto-urethrogram showed a trabeculated bladder and a duplication of the penile urethra (Fig. 6). The double 
urethra, which had a single meatus, was laid open through a ventral incision, thus forming a hypospadiac urethral 
orifice. For the following 3 vears he passed urine with a good stream, but also leaked urine if his bladder became 
full and was not able to stay dry for longer than 1 hour. His bladder remained impalpable. At the age of 8 a 
urethroplasty was performed to give him a terminal meatus, but he was unable to empty his bladder adequately. 
The urethroplasty was undone to convert him back to his previous state. Seven years later his urinary symptoms 
were unchanged. His bladder was not palpable. He developed a scoliosis but there were no abnormal neurological 
signs in his legs or perineum. 


Comment 


The embryogenesis of urethral duplication is open to conjecture and may not be the same in 
different types of duplication. Continued forward splitting of the urorectal septum (Slotkin and 
Mercer, 1953; Wilson, 1971) could account for duplication of the bladder and urethra but not of 
the urethra alone (Mogg, 1968) or in association with ectopic anus (Bramwit and Ziter, 1970). 
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Fig. 6 Case 3. Cysto-urethrogram 





Fig. 5 Case 3. Intravenous urogram 


Incomplete duplication may be caused by bifurcation of the urethral gutter (Mogg, 1968; 
Bramwit and Ziter, 1970) or infolding of lateral mesodermal elements into the urethral anlage 
(Tripathi and Dick, 1969). In urethral duplication, whether complete or incomplete, one urethra 
is usually of normal calibre. Urinary retention may occur if neither channel is of adequate calibre 
or if an accessory channel with a blind distal end compresses the main channel during attempted 
micturition. The latter was the mechanism in a case reported by Higgins, Williams and Nash 
(1951) and both factors were present in Liban's case (Liban, 1952). In the present report neither 
Case 2 nor Case 3 had a urethra of normal calibre throughout. In Case 3 retention may have been 
partly due to detrusor weakness as the urethra proximal to the bifurcation was not dilated. The 
mechanism of retention in Case | is not clear. Minor trauma may have produced sufficient oedema 
of the membrane separating the 2 channels for it to obstruct the urethra. 

A number of different operations have been devised to correct urethral duplication. These 
include obliteration of 1 channel by diathermy coagulation or injection of sclerosants, division 
of the septum separating the 2 urethras, total excision of the accessory urethra and marsupialisa- 
tion of both channels followed by urethroplasty (Gross and Moore, 1950; Atherton, Atherton 
and Sexter, 1967; Tripathi and Dick, 1969; Schmidt, 1971). Total excision has proved its worth 
in dorsal duplication but is inapplicable if the main urethra is stenosed as in Cases 2 and 3. Two 
patients (Cases 2 and 3) were treated by laying open both channels on the ventral aspect of the 
penis. Following this operation the ventrum of the penis consisted of urethral epithelium derived 
from both channels. At subsequent urethroplasty the new urethra was constructed with this 
epithelium and not from penile skin as in the repair of congenital hypospadias. This method is 
recommended for the correction of an anterior incomplete duplication if there is any doubt 
concerning the adequacy of the main urethral channel. 


Summary 


Three boys with incomplete urethral duplication and urinary retention are reported. 
The mechanism of retention is discussed and operative correction by marsupialisation of both 
channels and subsequent urethroplasty described. 
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The Pressure Exerted by the External Sphincter of 
the Urethra when its Motor Nerve Fibres are 
Stimulated Electrically 


G. S. BRINDLEY, D. N. RUSHTON and M. D. CRAGGS 
MRC Neurological Prostheses Unit, Institute of Psychiatry, De Crespigny Park, London 


Attempts have been made, with some success, to treat urinary incontinence by electrical stimula- 
tion of nerves or muscles. Such stimulation is done either through anal or vaginal electrodes 
(Alexander et al., 1970; Hopkinson, 1972), or by an implant whose electrodes lie near the pudendal 
nerves (Caldwell, 1967; Caldwell et al., 1968a and 5). Early users of such devices seem to have 
supposed that they directly stimulate motor nerve fibres innervating the external urethral sphincter. 
However, Collins (1972) has given good grounds for believing that the anal devices do not do this, 
and our observations support his conclusion and extend it to the vaginal devices. Even for the 
implants, the hypothesis that the beneficial effects are mainly due to direct stimulation of motor 
nerve fibres is not yet supported by any published evidence. 

Though it may be uncertain whether motor fibres innervating the external sphincter are 
effectively stimulated by the devices now in clinical use, they can certainly be stimulated by 
electrodes implanted in contact with sacral ventral roots of the cauda equina in experimental 
animals, and such implants have been suggested as of possible clinical value in man (Brindley, 
1972). It therefore seemed useful to examine the behaviour of the human external sphincter under 
electrical stimulation of its motor nerve fibres. We experimented on ourselves as subjects (male, 
aged 47, 28 and 29 years) on one male volunteer aged 31, and on two female volunteers aged 31 
and 24. Experiments involving catheterisation were done only on ourselves. 


Direct and Reflex Activation of Pudendally Innervated Muscles by Anal Plug Electrodes 


The anal continence aid of Hopkinson and Lightwood (1967) as made by Cardiac Recorders Ltd 
manifestly does not stimulate a// the motor fibres of the pudendal nerves, for when it is in place 
and its stimulator turned to full strength, voluntary contraction of the perineal muscles is possible 
and appears completely normal. Voluntary micturition in all our subjects is unimpeded or nearly 
so by this device when fully switched on, as Alexander et a/. (1970) noted for their vaginal device 
(and we confirm), and as we find also for the vaginal device of de Soldenhoff and McDonnell 
(1969) made by Vitalograph Ltd. 

Probably the Hopkinson-Lightwood device does not stimulate any motor fibres of the pudendal 
nerve, unless perhaps some that innervate the anal sphincter and levator ani, for when we 
delivered through its plug shocks from a Devices Digitimer equal in amplitude and duration to the 
strongest that the Hopkinson-Lightwood stimulator would deliver (0-9 msec and 7-0 V on load) 
but at lower frequency (12 pulses/sec instead of 155 pulses/sec), no electromyographic activity 
was recorded by stainless steel wire electrodes (12 mm in length) in the ischiocavernosus muscles. 
The strength of stimulus had to be trebled or quadrupled before any electromyographic responses 
could be detected. They were then purely reflex (latency 65 msec) in 2 out of 3 experiments and 
both reflex and direct (latencies 70 and 5 msec) in the third. 

When we put stimuli of even greater strength through a Hopkinson-Lightwood plug (up to 
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40 V at 12, 24 or 54 pulses/sec, using a Devices Digitimer and supplementary output amplifier). 
we were able to cause some slight sensation in the scrotum and penis. Presumably some sensory 
fibres of the pudendal nerves were then being stimulated, but this referred sensation was 
experienced only when the stimuli were strong enough to cause severe pain around the anus. 
During trains of stimuli of this strength, voluntary contraction of the perineal muscles was still 
possible, so evidently even then not all the motor fibres of the pudendal nerves were being stimu- 
lated. We therefore designed the modified anal plug shown in Figure 1, c and p. It has 2 internal 





Fig. 1. The electrode-bearing anal plugs used in the experiments. ( ^) is the smallest size of Hopkinson-Lightwood 
plug. (B) shows the plug (described in the test) which was designed for measuring contractions of the anal 
sphincter as well as provoking them. (C) and (D) show lateral and anterior views of the plug that we designed 


specially to give the best possible stimulation of the pudendal nerves and the least possible anal sensation. The 
2 active electrodes (cathodes during the 0-5 msec high-current phase of our asymmetrical biphasic pulses) lie 


laterally near the junction of anal canal and rectum. The 2 large indifferent electrodes make contact partly with 
anal skin and partly (through electrode jelly) with the inner surfaces of the buttocks 


electrodes, arranged to lie as near as possible to the pudendal nerves, and 2 external electrodes 
which are much larger than the single external electrode of the Hopkinson-Lightwood plug. With 
the plug of Figure 1, c and D, a state in which attempted voluntary perineal contraction caused no 
externally visible movement could be achieved by means of stimuli that caused only slight or 
moderate pain, or sometimes even no pain. Whether painful or not, the sensations accompanying 
the state in which attempted voluntary contraction of the perineum was ineffective were always 
strong, and always contained a component referred to the scrotum and penis in men, and to the 
vulva in women. Figure 2 shows that with this device the ischiocavernosus muscles can be 
activated by direct stimulation of their motor nerve fibres. and that the ischiocavernosus muscle 
of the right or left side can be activated alone. Figure 3 shows that the external sphincter of the 
urethra also can be activated by direct stimulation of its motor nerve fibres through the anal plug 
of Figure 1, c and p. 
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Fig. 2. Electrical responses of the ischiocavernosus muscles, 
recorded with bipolar Adrian-Bronk needles inserted into 
them. In each record the upper trace shows the left muscle and 
the lower the right. In (A) the stimulus was a single shock 
delivered between both inner and both outer electrodes of the 
plug of Figure 1 (C) and (D). In (B) it was delivered between 
theright inner and the right outer electrode, and in (C) between 
the left inner and the left outer. The latencies of the responses 
B are clearly too short for them to be reflex. Subject M. D. C. 
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Fig. 3. Electromyograms recorded with a urethral catheter bearing 5 pairs of Deum wire elec- 
trodes of surface about 1 mm2, each pair 16 mm from the next pair. Records (A) to (E) show 
voluntary contractions of the pelvic floor muscles (evidently, as expected, including the external 
sphincter of the urethra), Much more activity is recorded by pair (C), which was 165 mm from the 
meatus, than by any other pair. When the catheter was withdrawn by 16 mm, maximal activity 
shifted to pair (B). This part of the Figure merely shows that such intra-urethral electrodes can 
distinguish the external sphincter from other striated muscle in the neighbourhood. Records (F) 
and (G) show, on a faster time-base, responses recorded with pair (C) to single shocks delivered 
between both internal and both external electrodes of the plug of Figure 1 (C) and (D). (F) and 
(G) were made with stimuli of opposite polarity. The large stimulus-artifacts reverse their polarity 
between (F) and (G), but the down-going wave at 7-5 msec and the upgoing wave at 3-5 msec do 
not. They are therefore (as their relation to strength of stimulus also showed) not parts of the 
stimulus-artifact, but responses of the muscle. Their short latency shows that they cannot be reflex. 
Subject G. S. B. 
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Figures 2 and 3 illustrate only direct responses. Reflex responses were also sometimes visible in 
the electromyograms, but inconstantly. Their latencies were sometimes around 10 msec, as would 
be expected of H-reflexes, but more often they were around 60 msec, as might be expected of 
reflex responses to stimulation of cutaneous fibres. 

In the course of the present experiments we used several different criteria to decide whether an 
electrically induced contraction was maximal, i.e. involved all motor units in the muscle. One is 
mentioned above, i.e. whether attempted voluntary contraction of the perineal muscles causes any 
externally visible movement. This criterion could be subdivided : we could look for retraction of the 
penis, or for indrawing of the anus seen as movement of the anal plug. Other criteria used move- 
ments that could not, or could not easily, be seen directly. We sometimes examined contractions 
of the anal or urethral sphincter as detected by manometric devices (see pp. 443 and 444), or, in 
women, felt contractions of the urethral sphincter through the anterior vaginal wall, Whatever 
muscle was examined, we could use, as criterion of maximality, either its failure to take part in 
attempted voluntary contraction or its failure to respond to further increase in the strength of the 
stimulus. The experiments on producing retention of urine (see below, p. 445) provided, for the 
external sphincter of the urethra, a criterion of a different kind: if at a certain strength of shocks at 
a given frequency the subject could expel urine, and at a greater strength at the same frequency he 
could produce the sensation of impending micturition but could not expel urine, we inferred that 
the external sphincter of the urethra could not have been contracting maximally in response to 
shocks of the first strength. 

We found that all criteria of maximality that we tried on any one occasion were reached at 
roughly similar strengths of stimulus. The strength needed for the urethral sphincter was greater 
than that needed for the ischiocavernosus muscle by from 5% to 20%, and that needed for the 
levator ani was on most trials intermediate. Evidently the motor fibres of the pudendal nerves 
innervating different muscles do not differ greatly in size. 


Fatigue of the Anal Sphincter Under Electrical Stimulation 


Our main concern in this paper is with the external sphincter of the urethra. Sphincterometers 
such as those of Simons (1936), Enhórning (1961) and Emanuel (1963) record the pressure exerted 
by this muscle, but it is difficult to adapt them so as to measure accurately the sustained pressures 
exerted by the muscle during prolonged electrical stimulation, and it is principally these pressures 
that must be known if we are to design the best possible sphincter stimulator. We therefore 
concentrated, in experimenting on the urethral sphincter, on developing a technique that measures 
sustained pressures accurately; but this technique is not without risk (of infection), and is not 
suitable for measuring changes, other than very slow ones (see below, p. 443). Faster changes. 
however, are also of interest, so we examined them by simple and safe experiments on the anal 
sphincter, expecting that the behaviour of the anal sphincter would give us a rough general idea of 
the way in which the urethral sphincter was likely to behave. 

We made an anal plug (Fig. 1, 8) similar to that of Hopkinson and Lightwood except that the 
isthmus between the electrodes was longer (20 mm instead of 10 mm), narrower (5 mm external 
diameter), and made of silicone rubber tube. Within this silicone rubber tube lay a stainless steel 
rod, which was rigidly fixed to the rectal knob and external cone and prevented them from moving 
in relation to each other. The rod was not attached to the silicone rubber tube that loosely 
surrounded it. The lumen of the tube was connected to a hydrostatic manometer. The system was 
calibrated either by enclosing the whole anal plug in a pressure-chamber or by wrapping a small 
specially made sphygmomanometer cuff round the isthmus, Neither mode of calibration closely 
imitates what the sphincter does to the isthmus, and they give different absolute calibration, but 
both show a linear relation between applied pressure and manometer reading. Thus relative 
pressures in Figure 4 can be trusted, though absolute values are very uncertain. 

Figure 4 shows the time-course of pressure exerted by the sphincter during 10 minutes of 
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continuous maximal stimulation at various frequencies, and during the 5 minutes after ceasing to 
stimulate. On this occasion no attempt was made to read the manometer until 30 seconds after the 
beginning of stimulation; but in other similar experiments it was noted that during the first few 
seconds the pressure recorded was highest for 54 pulses/sec and lowest for 12 pulses/sec. The 
curves typically cross between about the 5th and the 10th second. We can say that the sphincter 
fatigues much faster at high than at low frequencies of stimulation. Its immediate relaxation when 
the train of shocks ceases involves a greater fall in pressure when the frequency of the train is low, 
than when it is high, and the pressure in the thoroughly fatigued state under stimulation exceeds 
the pressure in the resting relaxed state by more at 12 pulses/sec than at 24, and by more at 24 
pulses/sec than at 54. Thus for producing the most powerful possible sustained contraction of the 
anal sphincter by stimulation of motor nerve fibres, 12 pulses/sec is a better frequency than 24 or 
54. Reduction of frequency below 12 pulses/sec is probably not useful, because the contraction, 
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Fig. 4. The time-course of pressure exerted by the anal sphincter during 10 minutes of 
maximal stimulation, and during the 5 minutes after ceasing to stimulate. The pressure 
immediately after beginning to stimulate always exceeded 14 units at any frequency, 
and was typically a little higher at high than at low frequencies, but fatigue during the 
first half-minute was much greater at high frequencies, so that the first formal reading 
in the experiment illustrated (which is typical) shows a much greater value at low than 
at high frequencies. Comments on other features of the experiment are made in the 
text. Subject G. S. B. 


which already at 12 pulses/sec shows a small ripple that can be seen and felt, becomes at lower 
frequencies very oscillatory, i.e. a train of twitches rather than a tetanus is produced. 


The Retrograde Pressure Withstood by the External Sphincter of the Urethra 


To estimate the pressure exerted by the external sphincter on the urethra during prolonged 
electrical stimulation of the motor fibres of the pudendal nerves, we inserted a catheter into the 
distal 7 cm of the urethra, obtained a watertight seal by means of either tightly wound adhesive 
tape or a little pneumatic cuff round the penis, injected sterile water at known rates through the 
catheter into the bladder by means of a roller pump or a syringe, and measured the pressures 
developed with a mercury manometer connected to a branch tube that left the catheter close to 
the external meatus. The bladder was never allowed to become uncomfortably full. 

With the sphincter voluntarily contracted, or during the first 15 seconds of maximal stimulation 
through the anal plug of Figure 1, B and c, the pressure reached 180 mm Hg with very small 
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(probably zero) flow. We do not know by how much this pressure might be exceeded without 
breaking down the resistance of the sphincter; we quickly stopped the roller pump to avoid risk of 
damage to the apparatus or the subject. With the sphincter voluntarily relaxed, water flowed into 
the bladder at rates between 13 and 105 ml/min at pressures between 55 and 110 mm Hg. At any 
rate of flow, the pressure fluctuated over ‘much of this range unpredictably. As expected, the 
pressure tended to be greater at high than at low flows, but the variation of pressure with flow was 
smaller than its unpredictable fluctuation. We think that most of the unpredictable fluctuation 
was due to the subject’s failure to relax the sphincter consistently under these conditions. 

During prolonged maximal stimulation through the anal plug of Figure 1, more consistent 
pressure-flow relations were obtained, and so were they in the relaxed state during the first minute 
after ceasing such stimulation. During this minute we found relaxation especially easy. Some of 
this ease of relaxation is doubtless due to the fatigued state of the sphincter, but this may not be its 
sole cause. 

Our procedure with the second and third subjects tested (M. D. C., D. N. R.) was as follows. 
First the urethra distal to the sphincter was filled by means of the roller pump until a pressure of 
about 60 mm Hg was reached. The pump was then stopped. The pressure then typically remained 
stable within +5 mm Hg unless the subject made a voluntary contraction of the perineal muscles 
(in which case it rose gently). The subject next switched on the anal plug stimulator, and turned 
the knob that increased the amplitude of the stimulus until either the pelvic floor contraction 
appeared to be maximal or the sensation was too unpleasant for further increase to be tolerated. 
In the latter case we always found that if the subject waited for a few seconds or tens of seconds to 
become adapted to the stimulus, he could then tolerate a further increase. During most of the 
process of increasing the amplitude of the stimulus, each step caused a sudden rise in the mano- 
meter reading followed by a slower fall. Above a certain amplitude, however, further increase had 
no effect on the manometer reading, or none exceeding 2 mm Hg. We took this as our principal 
criterion that the stimulus was maximal (though we usually also looked to see whether attempted 
contraction of the perineal muscles caused movement of the penis or anal plug). Our principal 
criterion may really represent stimulation of all the fibres to the bulbospongiosus muscle rather 
than all the fibres to the external sphincter, but this distinction is probably not of great importance. 
We allowed maximal stimulation to continue for 3 minutes before beginning to measure the 
relation between flow and pressure. About another 3 minutes of maximal stimulation were usually 
required to complete the measurements, which consisted of manometer readings for each of 3 or 4 
previously assigned settings of the roller pump. Our roller pump gave flows that were independent 
of back-pressure within 174 over the range met in the experiments. Analogy with the anal 
sphincter (Fig. 4) suggested that 3 minutes would probably be long enough for fatigue to be nearly 
complete, and we noticed no tendency for the opening pressures to rise or fall with time. The 
measurements on G. S. B. were made by an inferior method, injecting by hand with a syringe 
instead of with a roller pump, but we did not feel justified in repeating them after we had improved 
the technique. 

Table I shows, for the 3 subjects, the relation between flow and pressure for maximal stimulation 
at 12 and 54 pulses/sec and in the relaxed state during the first minute after ceasing to stimulate. 
The low pressures required to produce the observed flows in the relaxed state after fatigue show 
that the opening pressure for retrograde flow through the internal sphincter is low, as has been 
observed before (e.g. Baumann, 1955). Its exact value therefore does not need to be considered in 
interpreting the measurements made under stimulation; we can say that the opening pressure for 
retrograde flow through the external sphincter is roughly 120 mm Hg during prolonged maximal 
stimulation at 12 pulses/ sec, and roughly 90 mm Hg during prolonged maximal stimulation at 
54 pulses/sec. Thus the effect of frequency of stimulation is of the same kind as for the anal 
sphincter. 

For the external sphincter, which is generally supposed to act by directly squeezing the urethra. 
the opening pressure is likely to be the same in both directions. This would not apply to the internal 
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sphincter, where Baumann (1955) reported a difference in opening pressure for the two directions 
and argued from the difference that closure of the internal sphincter was a passive process and 
opening during micturition an active one—a conclusion that has received support from evidence 
Of very different kinds (Lapides, 1958; Woodburne, 1960). 


Table I 
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Stimulated Stimulated Relaxed Immediately after 
Subject ml/min 12/sec 54/see Stimulation 
M.D.C 36.5 108, 120 90, 85 
64 120, 128 100, 90 
105 128, 135 110, 100 
D. N. R. 120 140, 115 95 
36.5 138, 120 95 
63 144, 140 110 
103 159, 148 120 
G. S. B. 8 110 
16 90 
40 120 110 


The Production of Retention of Urine by Stimulation of Motor Fibres to the External Urethral 
Sphincter 


In contrast to the easy micturition during the strongest stimulation that the Hopkinson-Lightwood 
and (in women) Alexander-Rowan and de Soldenhoff-McDonnell devices can deliver, we found 
that during prolonged maximal stimulation at 12 or 24 pulses/sec through the anal plug of Figure 
1, € and D all subjects were totally unable to expel any urine, even when the sphincter had been 
fatigued by 5 minutes (for ourselves and one female subject also 10 minutes, and on one occasion 
40 minutes) of maximal stimulation. We have to consider whether this was because the external 
sphincter was so firmly closed that, with the internal sphincter open, contractions of the bladder 
and abdominal muscles were inadequate to overcome it, or whether it might have some other 
cause. 

We guessed, even before we had tried it, that very strong sensations from the anal and perineal 
region would make it difficult to initiate contraction of the detrusor and opening of the internal 
sphincter. This proved to be so for all subjects. We believe, however, that we and our volunteers 
were able to overcome this difficulty. The evidence is as follows: 

1. Trains of pulses of current passed between the 2 external electrodes of the plug of Figure 1, c 
and D, or between 1 external electrode and the internal electrode of the same side, can produce 
sensations just as strong and uncomfortable as those produced by normal use of the plug, without 
causing maximal contraction of the pudendally innervated muscles bilaterally (in the second case 
they produce it unilaterally, in the first case not at all). Such trains do not prevent micturition, 
though all subjects needed practice to learn the art of starting in the presence of the strong sensation 
that they cause. 

2. If we stimulated between both internal and both external electrodes with strengths of shock 
that at 12 pulses/sec gave clearly maximal contractions of the observable pudendally innervated 
muscles, but used frequencies below 7 pulses/sec, micturition was not prevented, though the rate 
of flow was decreased. At 1 pulse/sec, such stimulation caused regular interruptions in the flow, 
which were total in women and only partial in men (doubtless because the urethra distal to the 
sphincter is a larger reservoir in men). 


460 BRITISH JOURNAL OF UROLOGY 


3. During maximal stimulation at 12 or 24 pulses/sec, though no micturition was possible, 
subjects could learn to produce the sensation of impending micturition. If when this sensation was 
present the stimulator was switched off, urine came out of the meatus with a delay of less than 
4 second. We infer that the sensation of impending micturition can be a reliable index of opening 
of the bladder neck and contraction of the detrusor, and that with practice these events can be 
caused to occur during prolonged maximal stimulation of the pudendal nerves, but nevertheless 
no urine can be forced past the contracted (though fatigued) external sphincter. 

Two of us found that, when we had learned to produce sensations of impending micturition 
during maximal stimulation at 12 or 24 pulses/sec, it was still difficult (G. S. B.) or impossible 
(M. D. C.) to produce them during stimulation at 54 pulses/sec. D. N. R. did not have this 
difficulty, and subjects other than the authors did not attempt micturition during maximal 
stimulation at 54 pulses/sec. Those who attempted it and succeeded in getting sensations of 
impending micturition (D. N. R., G. S. B.) also succeeded, on some trials, in forcing some urine 
past the contracted but fatigued sphincter. Evidently, at least in us, the pressure exerted by the 
sphincter fatigued at 54 pulses/sec is not quite sufficient for continence; that exerted by the 
sphincter fatigued at 12 or 24 pulses/sec is sufficient, but cannot be so by a large margin, if the 
retrograde flow experiment is a fair guide. 


The Degree of Continence Maintained by the Internal Sphincter when the External Sphincter is 
Paralysed 


On one of us (G. S. B.) a bilateral pudendal nerve block was performed at the level of the ischial 
spines during a water diuresis. The block was complete as judged by cutaneous anaesthesia and 
by the failure of attempted voluntary contraction of perineal muscles to cause any externally 
visible movement. 

In this state, with a full bladder, it was possible to blow up a column of mercury by mouth to 
110 mm Hg without anv leakage of urine. Voluntary micturition was possible. We recorded its 
time-course twice. On the first occasion, pudendal anaesthesia was complete. The speed with 
which 260 ml of urine was expelled was only about half of the normal speed for the subject. On the 
second occasion (375 ml expelled) pudendal anaesthesia was no longer quite complete. The speed 
of emptying was then about three-quarters of normal. We would tentatively suggest that the slow 
emptying may be due to the loss of the urethro-vesical reflex that Barrington (1931) asserted (on 
obscure evidence; the paper of Guyon (1900) referred to gives none) to exist in the cat. We know 
of no previous evidence bearing on the question whether man has such a reflex. 

After we had done this experiment, we read that it had been done before (Emmett, Daut and 
Dunn, 1948; Lapides, Gray and Rawling, 1955). We report our replication, because the earlier 
experimenters gave no quantitative statement of the intra-abdominal pressure that could be 
sustained by the internal sphincter, and did not mention slowing of micturition. 


Discussion 


The "internal sphincter", whatever may be its anatomical nature, is normally sufficient for 
continence, as the experiment on pudendal block shows. 

The principal new conclusion from our experiments is that the normal external sphincter can, 
under electrical stimulation at 12 pulses/sec, imitate the functions of the internal sphincter, i.e. 
maintain continence against contractions of the detrusor or rise of intra-abdominal pressure or 
both, and sustain its contraction at least for many minutes. 

If this new knowledge is to be used in a therapeutic device, a means of stimulating the motor 
fibres to the sphincter without causing severe discomfort is needed. Though our anal plug is 
doubtless not quite the best that can be designed, we are confident that it is not very far from 
optimal, and that no anal plug will stimulate all the motor fibres of the pudendal nerves without 
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causing local sensations too disturbing to be tolerated hour after hour by patients pursuing their 
ordinary occupations. If stimulation of motor fibres of the pudendal nerves by anal plugs is to 
have a clinical application, it must be one where the discomfort needs to be tolerated for no 
more than a few minutes. Such an application might be in a test for assessing the function of 
the pudendally innervated muscles in an individual patient—for example for deciding whether 
the insertion of an implant of the kind introduced by Caldwell, or one intended to stimulate the S3 
and S4 ventral roots (Brindley, 1972), would be justified. 

Though we are sure that prolonged stimulation of all or most of the motor fibres of the pudendal 
nerves cannot in patients with intact sensory pathways be achieved through anal electrodes without 
an unacceptable degree of discomfort, it remains possible that it might be achieved with vaginal 
electrodes. The vaginal device of de Soldenhoff and McDonnell is very far from achieving it. 
That of Alexander and Rowan comes nearer, since its electrodes are better placed in relation to the 
relevant branches of the pudendal nerves, but with its own stimulator, as made by Devices 
Implants Ltd, it fails to produce maximal contraction of the relevant muscles and hardly obstructs 
micturition. We find that the pessary of Alexander and Rowan driven by our powerful stimulator 
at 20 pulses/sec also fails to obstruct micturition, at the greatest strength of stimulus that the 
subjects can tolerate. 

In a further attempt to achieve better discrimination between the branches of the pudendal 
nerve that innervate the closing muscles and irrelevant sensory fibres, we tried stimulating between 
the electrodes of an Alexander-Rowan pessary and the internal electrodes of our plug of Figure 1, 
C and p. If the vaginal electrodes were made cathodes, the strongest tolerable stimulus failed to 
obstruct micturition. If the anal electrodes were made cathodes, micturition could be obstructed. 
The stimulus needed to obstruct it was in both our subjects slightly, but only slightly, less un- 
comfortable than that between internal and external anal electrodes that similarly just obstructed 
micturition. We think it almost certain that no external device can stimulate all the motor fibres to 
the closing muscles with sufficiently little discomfort to allow long-term use in patients with intact 
sensation. 


Summary 


It is possible, through anal electrodes that we have designed specially for the purpose, to stimulate 
all the motor fibres of the pudendal nerves and thus cause maximal contractions of the muscles 
that they innervate. Anal and vaginal devices now in use for treating incontinence do not do this. 

The force exerted by the anal sphincter under tetanic stimulation of its motor nerve fibres is, 
during the first few seconds, greater for high than for low frequencies of stimulation. But the 
sphincter fatigues more at high frequencies, so that if the force is measured between the 3rd and 
the 10th minute of stimulation it is greater for 12 pulses/sec than for 54 pulses/sec; 24 pulses/sec 
gives intermediate force. The fatigue is almost complete in 2 minutes. 

The opening pressure for retrograde flow through the external sphincter of the urethra is 
roughly 120 mm Hg during prolonged maximal tetanic stimulation at 12 pulses/sec, and roughly 
90 mm Hg during prolonged maximal stimulation at 54 pulses/sec. 

Stimulation through our anal electrodes with shocks large enough to cause maximal contraction 
of the pelvic floor muscles causes in both sexes, at 12 or 24 pulses/sec, complete inability to expel 
urine during at least 10 minutes. We give evidence that the inability is due to the contraction of the 
striated muscles that close the urethra, not to inhibition of detrusor contraction. The stimuli do 
tend to inhibit detrusor contraction, but this tendency can be overcome with practice. 

We confirm published observations that total bilateral pudendal block is compatible with 
continence and with voluntary micturition. Continence is sustained against 110 mm Hg lung 
pressure. Micturition, though possible, is slowed. 


We wish to thank our volunteer subjects for their fortitude and efficient collaboration, and Mr J. R. Friend, 
MRCOG, for performing the pudendal block. 
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A Double Blind Trial of a Polyene Macrolide— 
Nystatin—in the Treatment of Benign Prostatic 
Hyperplasia in Man 


J. B. BOURKE, J. P. GRIFFIN and P. THEODORIDES 
Department of Urology, The London Hospital, London 


Some patients presenting with the symptoms and signs of benign prostatic hyperplasia who 
require surgical treatment are poor operative risks on account of age or coincidental pathology. 
It is tempting to search for a drug rather than an operative form of treatment in these patients. 
Several drugs have been advocated in the past and recently some attention has been focused on the 
polyene macrolide group because they were reported to cause a reduction in volume of the hyper- 
plastic prostate of aged dogs (Gordon and Schaffner, 1968). We therefore decided to investigate 
this in patients with benign prostatic hyperplasia. Nystatin was selected as the polyene macrolide 
of choice because it can be given by mouth and is known to be safe. A brief preliminary account 
of the trial when incomplete has already been made (Theodorides, Bourke and Griffin, 1972). 

In any assessment of a medical treatment for the benign prostate the main question is whether it 
will prevent an operation. It is from this standpoint that the present trial will be assessed. 


Patients and Method 


The trial was of a double blind type using nystatin and a placebo. The placebo tablet which was of 
similar shape and colour to nystatin was made of an encompress of calcium phosphate and 
lactose. À trace of iron (0-10 parts per million) may be present in the encompress. Both nystatin 
and the placebo were similarly coated with methyl cellulose in chloroform/alcohol and riboflavin 
was the pigment used. Each tablet of nystatin contained 500,000 units of the drug. 

Six weeks was chosen for the duration of the trial as this was the average time a patient would 
remain on the waiting list before admission to hospital for elective operative treatment of benign 
prostatic hyperplasia. 

Patients were selected for entry to the trial when placed on the routine waiting list for operation. 
The indications for prostatectomy were those in general use (Blandy, 1971) and did not change 
during the period of the trial. Although flow measurements were not made the clinical criteria for 
the necessity for operation were those in common use, namely, 


1. The estimate of the volume of residual urine as shown by the post-micturition bladder film in 
the excretion urogram. 

2. The presence of detrusor thickening, trabeculation, sacculation and diverticula formation. 

3. The patient's evaluation of his urinary frequency and his stream and 

4. The development of acute retention of urine during or before the period of observation. 


We deliberately did not attempt to evaluate the size of the gland by rectal examination since this is 
notoriously unreliable in the anaesthetised, let alone the unanaesthetised subject. Nor did we make 
use of planimetry of the prostatic shadow since in our hands this could not be correlated either 
with the mass of prostatic adenoma removed at operation or with the degree of outflow obstruc- 
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tion to the bladder. The patient was interviewed by one of us, the possible advantages of the trial 
were explained and his free consent obtained. An excretion urogram and liver function tests 
(bilirubin, alkaline phosphatase, zinc and thymo! turbidities, serum glutamine oxalo-acetjc 
transaminase) were estimated before commencing the trial, For the biochemical estimations a 
Technicon AutoAnalyzer was used. 

Patients were then instructed to take 1 tablet at 8-hourly intervals every day for 6 weeks. 

Clinical progress was assessed every 2 weeks and at the 6th week a decision was made whether 
operation was still indicated or not. At this time the investigations noted above were repeated. 1f 
operation was now considered unnecessary, the patient was removed from the waiting list but seen 
at 3-monthly intervals. Otherwise the operation was performed within a few days. 

Any patient could be withdrawn from the trial if this seemed to be clinically indicated. At no 
time during the trial did the clinicians know which substance any of the patients was taking. 


Results 


39 patients were admitted to the trial. One patient receiving nystatin developed a skin rash which 
subsided on stopping the drug. He was withdrawn from the trial. Another patient was withdrawn 
because of a cardiac infarct. A third patient defaulted, but subsequently needed prostatectomy. 


Table I 


Result of Nystatin and Placebo in Patients with 
Benign Prostatic Hyperplasia 


Nystatin Placebo 


14 


Operation during or after trial i4 

Carcinoma found at operation 2 i 

Not operated on within 9 months 4 4* 
of completion of trial 

Withdrawn from trial or defaulted 1 2 


* One of these patients needed operation at 18 months. 


14 patients in both the nystatin and placebo groups required operative treatment. Four patients 
in both groups have not required surgery within 9 months of completing the trial (see Table I). 

Three patients were found to have carcinoma at operation. 

The excretion urograms were unchanged in either group. The liver function tests showed no 
abnormalities in either group of patients except in one who was mildly jaundiced at entry to the 
trial and was so at its conclusion. The degree of jaundice did not appear to be altered by nystatin. 


Discussion 


The results of the present study show that nystatin given in the dose used here for a 6-week period 
did not reduce the number of patients who required operative treatment for benign prostatic 
hyperplasia. A higher dose might have been more effective. This may be useful to know when 
considering which dose to use of the other polyene macrolides which are at present being investi- 
gated in prostatic hyperplasia (Scrip, 1972). The duration of therapy may have been too short. Six 
weeks was selected for the duration of the trial since this was the time a patient usually had to wait 
for his operation. In any case it is doubtful if such trials should be continued for much longer 
since 3 of our patients turned out to have cancer and not benign hyperplasia-—an experience noted 
by others (Franks, 1972; Gow, 1972). It is said of the polyene macrolide, candicidin, that although 
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it may be successful in some cases it is not suitable for the treatment of acute retention because “it 
takes time to work" (Scrip, 1972). In view of the well documented risk of undetected neoplasia in 
these patients (Franks, 1972; Gow, 1972) and confirmed in our series, any drug which is to be 
useful in benign prostatic enlargement should have a short latent period. 

The trial of medrogestone (Rangno et al., 1971) an oral progestogen and antiandrogen was 
criticised (British Medical Journal, 1971) because it lacked evidence of shrinkage of the prostate by 
the 2 accepted criteria of objective assessment-—urine flow rate and residual urine estimation 
(Castro, Griffiths and Edwards, 1971; British Medical Journal, 1971; Castro, 1972; Castro and 
Griffiths, 1972) and only claimed subjective improvement. Aubrey and Khosla (1971) recently 
used SH582 and a placebo in a double blind cross-over trial and found that the mean volume of 
residual urine was "significantly reduced" from 76:5 to 42-2 ml. In surgical terms, however, this 
reduction is meaningless (British Medical Journal, 1971). 

The present study may be criticised on the grounds that its evaluation is clinical and not 
objective. But in practice the indications for prostatectomy are so complex and interrelated that 
they do not lend themselves to any simple and objective method of measurement. On the one hand, 
whilst symptoms are notoriously untrustworthy and difficult to evaluate (Castro, Griffiths and 
Shackman, 1969; Castro and Griffiths, 1972) they may signify impending obstruction, or demand 
surgery for their relief and even if they defy quantitation they still have to be reckoned with. On 
the other hand, none of the available "objective" methods withstand criticism; the voiding flow- 
rate may vary with different bladder volumes in the same subject (Castro and Griffiths, 1972; 
Garrelts, 1972) and in any case it takes no account of the compensatory hypertrophy of the 
detrusor (Garrelts, 1972) which itself may be dangerous from the development of sacculations and 
diverticula. To take detrusor hypertrophy into account one must introduce catheters either 
through the urethra (Castro and Griffiths, 1972; Garrelts, 1972) or through a suprapubic incision 
-—neither method without discomfort or the slight risk of infection (Garrelts, 1972). Attempts have 
been made to calculate the outflow resistance at the neck of the bladder from the detrusor pressure 
and the rate of flow of urine during voiding, arriving at conclusions through the ingenious 
application of concepts torn from their hydrodynamic context (Rankin, 1967; Castro, Griffiths 
and Edwards, 1971; Castro and Griffiths, 1972; Garrelts, 1972). Again, many attempts have been 
made to assess the volume of the prostate by objective means, usually by careful planimetry of the 
shadow thought to represent the prostate in the post-voiding radiograph of the excretion uro- 
graphic series (Griffiths and Castro, 1970; Castro et al., 1971; Castro and Griffiths, 1972). Here 
the drawback is that outflow obstruction in the elderly man is seldom related to the size of the 
prostate: it is indeed a urological commonplace that the worst outflow obstructions occur with the 
smallest fibrous glands (Franks, 1970; British Medical Journal, 1971). Nor is it logical to assume 
that what shrinks the gland will do it good: one can imagine a bulky soft adenoma being turned 
into a tight little fibrous ring with deterioration of the outflow resistance. 

It was for these reasons that we deliberately chose to keep to clinical considerations, and tried 
to answer the real question posed by any new pill for the prostate— will it spare the old man an 
operation?" Evidently the answer given here must be “noin the circumstances of this trial”. 
Clearly if more nystatin had been given for longer, it might have done more good. 

The study has not however been without value: it shows once again the need for controls in 
evaluating any new treatment for the prostate (Castro et al., 1971; Castro and Griffiths, 1972): it 
reveals the “placebo” effect, so clearly shown by Castro and his associates (Castro et al., 1971; 
Castro and Griffiths, 1972) and before them by Clarke (1937). Evidently there is good reason for 
caution in deciding on a prostatectomy, and possibly even some virtue in a waiting list which 
imposes a delay between the decision to operate and the operation itself. Whether the 8 men who 
seemed to improve after 6 weeks of the nystatin or the placebo will later need prostatectomy for 
retention or subsequent relapse of their symptoms can only be shown by a longer term trial: one 
of them subsequently came to operation: the others are being followed. Prostatism is a disorder 
characterised by its ups and downs. Since delay carries with it the risk of acute retention and 
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development of infection, and since both these complications increase the risk of prostatectomy 
several fold, it may be unwise to accept with too much complacency an apparent clinical improve- 
ment whether judged by symptoms or backed up by the evidence of the excretion urogram. 


Summary 


Gordon and Schaffner (1968) showed that anti-fungal drugs of the polyene macrolide group 
caused a reduction in volume of the hyperplastic prostate of aged dogs. It was, therefore, decided 
to investigate the effect of nystatin in patients with benign prostatic hyperplasia. In a double blind 
trial of 6 weeks’ duration nystatin in doses of 500,000 units 8-hourly when taken orally was without 
effect when compared with a placebo. 


Our thanks are due to Professor J. P. Blandy and Mr G. C. Tresidder for their help with this study. 
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Liposarcoma of Paratesticular Origin: A Case Report 


I. MACKENZIE and G. HEFIN ROBERTS 
Division of Surgery and Department of Pathology, Southern General Hospital, Glasgow 


Malignant connective tissue tumours of paratesticular origin are rare and are hardly ever con- 
sidered in the differential diagnosis of intrascrotal swellings. Because of their rarity and the 
possibility that they have a better prognosis than the commoner testicular neoplasms, we think 
that a report of a liposarcomia of paratesticular origin is worth recording. 


Clinical Findings 


A. W., a 68-year-old male was referred to the surgical out-patient clinic with a 1-month history of a painless swelling 
in the left groin. Systematic enquiry at that time failed to elicit any other complaint but on subsequent questioning 
he admitted to a dragging sensation and swelling in the right side of the scrotum which had been present for the 
preceding 2 months. 

On examination there was a left indirect inguinal hernia, the right inguinal canal was intact. On the right side there 
was an intrascrotal swelling which was continuous with the spermatic cord; the right testis could not be separately 
palpated. The swelling was of a rubbery consistency, it was not tender and did not transilluminate. The left testis, 
epididymis and spermatic cord were normal; the prostate was hypertrophied (Grade IT). No other abnormal physical 
signs were detected. 

The clinical diagnosis was that of a left indirect inguinal hernia and a right testicular neoplasm. The patient was 
admitted for surgical treatment. The left inguinal hernia was confirmed at operation and a Bassini repair performed. 
Exploration of the right side of the scrotum showed that the testis was normal and that there was a tumour which 
appeared to be arising from the spermatic cord in the region of the epididymis, the latter being unidentifiable. 
A formal right orchidectomy with ligation and division of the spermatic cord at the internal inguinal ring was 
performed, followed by a Bassini herniorraphy. The left side of the scrotum was not explored. 

The postoperative course was unéventful; the patient was referred for the opinion of a radiotherapist who thought 
that a course of radiotherapy was worthwhile. Eight months after the operation the patient is well, with no clinical 
evidence of recurrence, 


Pathology 


Naked Eye 

The specimen consisted of an enlarged smooth mass weighing 210 g. Cut surfaces showed that 
lightly attached to a macroscopically normal testis there was a well demarcated tumour, 
10-0 x 10-0 x 5-0 cm. The tumour was predominantly light yellow in colour and showed small 
areas of necrosis, haemorrhage, cyst formation and fibrosis. The epididymis could not be identified; 
the 6:0 cm of attached spermatic cord appeared normal. 


Histology 


Sections show a well demarcated cellular malignant tumour of connective tissue origin (sarcoma). 

The tumour consists predominantly of sheets of closely packed spheroidal cells with either a finely 

granular or vacuolated cytoplasm (Figs. 1 and 2); there is some nuclear pleomorphism but 

mitotic figures are scanty. There is an abundance of sudanophilic material (Fig. 3) in the tumour 

cells and this fat is unrelated to the small and numerous areas of cystic degeneration and haemor- 
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rhage. Mixed with this spheroidal cell pattern are areas of slightly pleomorphic spindle cell 
tumour (Fig. 4). There is no malignant infiltration into the normal testis, neither can tumour be 
seen in sections examined from the whole length of the excised spermatic cord. 


I» fr har 
"OT M du 


Fig. 3. Sudanophilic material in tumour cells. Oil Red *O"'. Fig. 4. Liposarcoma showing spindle cell pattern. H & E. 
« S00. x 500. 





Discussion 


Liposarcoma of paratesticular origin is rare. In the 6 years 1958-63, the Testicular Tumour Panel 
examined 1,050 neoplasms of the testes anc appendages (Collins and Pugh, 1964). The majority 
(995) were testicular tumours; there were 27 examples of non-epithelial paratesticular tumours of 
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muscular or connective tissue origin. Only 2 of these were accepted as liposarcoma. Dreyfuss and 
Goodsitt (1960) reported a liposarcoma of the spermatic cord and Lundblad, Mellinger and 
Gleason (1967), in a review of malignant tumours of the cord found 1 case. Datta, Singh and 
Bapna (1971) found 8 cases reported in the literature, to which they added 1. This review included 
the case reported by Dreyfuss and Goodsitt (1960), but did not include the 2 seen by the Testicular 
Tumour Panel (Collins and Pugh, 1964). 

Although 90° of paratesticular tumours within the scrotum are believed to arise from the 
spermatic cord (Prince, 1942), the size of the present tumour makes it difficult to be certain as to 
the precise site of origin. Epididymis and spermatic cord are possible sites. The epididymis in the 
present case could not be identified, and although the epididymis does not normally contain fat, 
occasionally a little may be found in the covering. Although no tumour was seen in sections 
examined from the whole length of the excised cord, origin within its intrascrotal part cannot be 
completely excluded. 

The histology of the tumour is that of a malignant mesenchymal tumour, predominantly 
consisting of slightly pleomorphic spheroidal cells containing sudanophilic material and with some 
spindle cell areas. These features are similar to other cases reported where histological details have 
been given (Dreyfuss and Goodsitt, 1960; Collins and Pugh, 1964) and are no different from 
liposarcoma at other sites in the body. A spindle cell pattern is a well recognised component of 
liposarcoma (Mackenzie, 1970). 

Insufficient examples of paratesticular liposarcoma have been reported to draw valid conclusions 
as to prognosis, but it does appear that like other malignant tumours of paratesticular origin there 
is a considerable variation in behaviour (Thompson, 1936; Fitzpatrick et al., 1952). 

Our patient is alive and well 8 months after orchidectomy. Of the 2 patients recorded by the 
Testicular Tumour Panel (Collins and Pugh, 1964), 1 aged 29 years was alive and well 10 years 
following removal of the tumour. The other patient, 42 vears old, rapidly developed a local 
recurrence. The patient with liposarcoma of the cord reported by Datta, Singh and Bapna (1971) 
was alive and well 5 years after orchidectomy; of the 8 cases previously reported and reviewed 
5 were well. Two died, | of myeloid leukaemia shortly after the liposarcoma had been diagnosed; 
the other patient had a slowly growing intrascrotal swelling for 12 vears prior to diagnosis; 
growth had been rapid for 3 years before the diagnosis was made. All these patients were treated 
by orchidectomy, only the case reported by Garcia and his colleagues (1968) and included in the 
review of Datta, Singh and Bapna (1971) had received postoperative radiotherapy for widespread 
metastases. 

The clinical diagnosis of paratesticular tumours is difficult and the differential diagnosis 
includes almost all intrascrotal swellings, even if a testis cannot be separately distinguished from 
the tumour as was the case in our patient. Certainly paratesticular tumours should be considered 
in any intrascrotal swelling which is thought to be discrete from the testis, regardless of the rate of 
growth, the presence or absence of pain and whether or not it transilluminates (Satter, Heidner 
and Wear, 1959). Benign tumours require only local excision; malignant tumours require orchi- 
dectomy with high ligation and excision of the spermatic cord. Banowsky and Schultz (1970) 
reviewed the literature on malignant tumours of the spermatic cord and tunica. They concluded 
that, contrary to current opinion, the majority of these tumours metastasised by the lymphatic 
system and not by the blood stream, and therefore retroperitoneal lymph node dissection should 
be considered more frequently, Although only 12 cases of liposarcoma have now been reported it 
appears that they are in general less malignant than testicular tumours and that orchidectomy 
with high ligation and excision of the spermatic cord is probably the treatment of choice. 


Summary 


A liposarcoma of paratesticular origin is reported; this is the 12th recorded case. A survey of 
previously published cases suggests that there is a considerable variation in behaviour, but that 
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they are probably less malignant than the commoner testicular neoplasms, and that orchidectomy 
with high ligation and excision of the spermatic cord is adequate. 


We thank Mr Adrian Litton for permission to publish and Mr G. F. Headen, FILMT for the photomicrographs. 
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Short Case Reports 


Lightbulb Calculus in the Ureter 


Foreign bodies that are located in the ureter 
are a rare entity. In their reviews, Osmond 
(1953) and Bretland and Blacklock (1968) 
found only 7 cases of foreign bodies of the 
ureter that were possibly due to retrograde 
migration. This case reports the formation of 
a foreign body concrement upon a cystoscopic 
lightbulb. 


Case Report 


A 62-year-old paraplegic with bilateral vesico-ureteral 
reflux underwent cystolitholopaxy for eggshell calculi 
in the bladder using a Lowsley's biopsy forceps. Six 
months later he developed right flank pain and fever. 
An intravenous pyelogram showed delayed function 
with an opacity on the right at L4 (Fig. 1). A retro- 
grade ureterogram confirmed it was in the ureter. 
Ureterolithotomy was performed. The stone had a 
cystoscopic lightbulb in the centre (Fig. 2). 


We have been successful in using the Lowsley 
biopsy forceps for soft eggshell calculi of 
the bladder forming secondary to a Foley 
catheter. Unfortunately, breaking lightbulbs 
has been a frequent problem. In the present 
case, this was further complicated by the 
presence of vesico-ureteral reflux. 


Isaac Kozior and 
Ropert H. HACKLER, 


The Urology Section, Surgical Service, 
McGuire Veterans Administration Hospital, 
Richmond, Virginia 
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Adrenal Metastases from Renal Carcinoma 
Diagnosed by Selective Renal Angiography 


Although adrenal metastases from renal 
carcinomas are not uncommonly found at 
autopsy (6 out of 26 autopsies of renal 
tumours in Oxford, 1959-70) these are rarely 
diagnosed during life. 


Case Report 

^ man aged 49 had intermittent haematuria for I$ 
months. An I.V.P. demonstrated a large mass in the 
upper pole of the left kidney with the upper calyces 
filling retrogradely from the renal pelvis. Renal angio- 
graphy confirmed a large vascular mass, but in 
addition showed 2 areas of tumour type circulation in 
the left adrenal area. 

The kidney and adrenal were removed. A large 
adenocarcinoma occupied the upper part of the 
kidney and 2 nodules of tumour were present in the 
adrenal. A large subphrenic venous plexus com- 
municated with the tumour and adrenal but was not 
invaded either macroscopically or microscopically 


As an adrenal branch of the renal artery is 
often demonstrated at renal angiography, it 
seems surprising that adrenal metastases are 
not more frequently demonstrated. Serial 





Fig. 1. Selective left renal arteriogram. (a) | second 
artery and a large vascular tumour occupving the upper 


changers do not always produce the clearest 
radiographs, but a simple angiographic Bucky 
technique may give better detail (Wright, 
1973). Statistics have shown that ipsilateral 
adrenal deposits are more common than 
contralateral. Other demonstrations of such 
deposits have been made by Kahn, Wise and 
Robbins (1968) and by Lang (1971). 


My thanks are due to Mr R. C. Baillie, for referring 
this case for angiography 


F. W. WRIGHT, 
Churchill Hospital, Oxford 
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arterial phase: showing the adrenal branch of the renal 
X the kidney. (b) 5 seconds—nephrogram and venous 


phase: showing the tumour and the 2 adrenal metastases, one minute (thin arrow), but the other about 1-5 cm in 
diameter (thick arrow). The fainily opacified lower pole of the adrenal was also visualised (crossed arrow). 


CONFERENCES AND COURSES 


RoyaL POSTGRADUATE MEDICAL SCHOOL, HAMMERSMITH HOSPITAL 


Recent Advances in Urology 
(28th October to Ist November 1974) 


Applications are invited from Consultants, Senior Registrars and University Teaching and 
Research Staff for the above course. 

Topics to be covered will include: Pharmacology, Immunology, Surgical techniques, Hormone 
therapy and Cytotoxic therapy. 

Fee: £25 (excluding catering charges). 

This course is approved for support under the Advance Postgraduate Training Scheme for 
National Health Staff. 

Further details and application forms from the School Secretary, Royal Postgraduate Medical 
School, Hammersmith Hospital, London, W12 OHS. 


CONGRÈS Francais D'UROLOGIE 
French Congress af Urology 
The 68th French Congress of Urology will be held in Paris from 22nd~25th September, 1974. 
The main subject of the conference will be “Neurogenic Bladders". Details may be obtained 


from the General Secretary: Professor D. Grasset, Clinique Urologique, Hópital Saint-Charles, 
C.H.U.—34000 Montpellier, Paris. 
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Book Reviews 


Urinary Calculi. Recent Advances in Aetiology, Stone Structure and Treatment. Edited by L. 
CIFUENTES DELATTE, A. RAPADO and A. HODGKINSON. Pp. x +364 with 165 illustration. Basel: 
S. Karger, 1973. £18:85. 


This is the proceedings of an international conference held in Madrid in September 1972. It contains 54 papers but 
no report of the discussions or of the final session devoted to future research in the field, As the title suggests, the 
papers cover many aspects of urolithiasis in the western world. 

The aetiology of urinary stone disease remains to a great extent an enigma. There are papers dealing with the 
metabolic basis of stone formation. Other investigators have measured excretion, concentration and saturation in 
urines from normals and stone-formers, and studied the effect of diet on the composition of urine. Different results 
are reported, but it is generally agreed that factors other than these are involved in the formation of the mineral 
matter of stones. Inhibitors of nucleation, crystal growth and aggregation are currently hailed as being of importance, 
and work on their properties, isolation and detection are reported and to a certain extent reviewed. 

Of interest is the section on therapy. Most forms of urolithiasis can now be treated, and several authors have 
presented their experiences and findings on the use of the different drugs available, and on stone recurrence rate and 
urinary saturation during treatment, 

The section on stone analysis deals mainly with well-established techniques such as optical crystallography and 
infra-red spectroscopy, but other methods like thermal analysis and neutron activation analysis are presented. The 
electron microscope is of limited use in studying overall stone composition, but it has revealed fascinating details of 
the ultrastructure of calculi. However, preparation of specimens for the scanning electron microscope can introduce 
artefacts, and some pictures of matrix in intact stones should be interpreted with caution until verified by other 
workers. 

At most conferences, papers vary considerably in scientific quality, but the great majority of these are of a high 
standard. The layout of the book is very pleasing and only the price is likely to preclude individuals interested in the 
field from buying a personal copy. 

D.J. S. 


Indany! Carbenicillin. International Congress Series No. 314. Editors, H. SWARTZ and F., E. 
STORARI. Amsterdam: Excerpta Medica. 1973. US $12-40. 


This book presents the Proceedings of a Symposium held at the Royal Society of Medicine, London, 12th April 1973 
on Indanyl Carbenicillin (Carindacillin). This is the 5-indanyl ester of carbenicillin which unlike its parent compound: 
is well absorbed from the gastro-intestinal tract, after which it is rapidly hydrolysed into the active component 
carbenicillin, and indanol. At the above symposium papers were presented describing the blood and urine levels 
obtained in normal adults and in those with varying degrees of renal impairment. Also described were the results of 
treatment of urinary infections due to a variety of bacteria in patients with normal urinary tracts and in those with 
underlying pathological conditions of the urinary system. 

From the papers presented at this symposium indanyl carbenicillin would appear to be indicated in the treatment 
of urinary tract infections due to sensitive Pseudomonas, and other bacteria which are resistant to existing anti- 
bacterial agents which can be administered orally in ambulant inpatients or outpatients. Adequate blood levels are 
not achieved for the treatment of systemic infections due to these types of organisms and in severe renal failure sub- 
therapeutic levels are present in the urine. As might be expected the results obtained in the treatment of patients with 
underlying disease of the urinary tract were not as satisfactory as those achieved in patients with normal urinary 
tracts. Side-effects were not frequently encountered and were mainly gastro-intestinal, being nausea, vomiting, 
diarrhoea and flatulence. 


H.R. I. 


The Urological Management of the Patient Following Spinal Cord Injury. By Joun W. PEARMAN and 
ERNEST J. ENGLAND. Ist Edition. Pp. xviii 4-280 with 76 illustrations. Springfield; Illinois: Charles 
C Thomas. 1973. $15.50. 


This handsome volume is a highly successful blend of scientific primer and practical manual, which offers the reader 
information not only in a highly specialised urological field, but also about the modern concept of total care in a 
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paraplegic centre. That one of the authors is a microbiologist suggests correctly that the emphasis in their unit is on 
the prevention and early treatment of urinary tract infection which has always been the main cause of death in 
chronic paraplegia. In their hands, intermittent catheterisation combined with instillation of an antibacterial solution 
into the bladder, has resulted in significant bacteriuria in only 0-5% of catheterisations with half of the patients 
remaining sterile for over 2 months, and 90°% of them discharged catheter-free with sterile urine. These outstanding 
results have been contributed too by dip-slide culture of every specimen of urine which has facilitated prompt 

. diagnosis and treatment of infection. Although the number of patients involved in the improved regime is small, the 
indications are that they may have experienced earlier return of reflex bladder activity and a lower incidence of 
surgical intervention. 

The few criticisms which come to mind are surgical and related to policy rather than technique. For example, the 
proposition that anaesthetic block of the bladder mucosa or pudendal nerves has any long-term value, is doubtful in 
theory and unproven in practice. Again external sphincterotomy is replacing bladder-neck resection as the primary 
procedure for inefficient reflex bladder-emptying, but no doubt the next edition will reflect this change of view. In 
this connection "stricture" is an inaccurate term for most of the non-spastic obstructions in the membranous 
urethra. Overstretching of the urethra is not mentioned as a useful means of reducing residual urine in the female. 

Finally, it is time that arguments about arbitrary amounts or percentages of residual urine were laid to rest.— 
surely an acceptable residual urine is one associated with continued sterility of the specimen and radiological 


normality of the upper urinary tracts. 
N.O.K.G. 


Renal Disease. Edited by Sin DouGLas BLACK. 3rd edition. Pp. 871 with 397 illustrations. Oxford: 
Blackwell Scientific Publications. 1972. £13. 


When this book first appeared in 1962, the editor was careful to point out that it was not intended to be compre- 
hensive, but such was his choice of topics and authors that it did in fact contain an advanced and reasonably full 
account of the more important elements of nephrology. It says much for Sir Douglas Black’s skill that, in compiling 
each successive edition, he has contrived to make substantial changes in both the contents and the authorship of the 
work without allowing it to degenerate into a formless collection of learned papers; indeed, some readers may well 
consider that the latest edition provides a more balanced and up-to-date account of nephrology than did either of its 
predecessors. 

Most of the new or revised material reflects the advances and changes in emphasis which have occurred since the 
second edition was published. Thus the opening chapter on renal anatomy now contains illustrations and descriptions 
of the ultrastructure of the kidney, the new chapter on electron microscopy centres on the value of this technique in 
the study of glomerular disease, and the detailed description of the mechanisms of urinary concentration and 
hydrogen ion excretion which appeared in the previous edition have been replaced by erudite new chapters on the 
control of sodium reabsorption, the glomerular basement membrane and micropuncture. 

In addition, many of the chapters dealing with clinical topics, including those devoted to glomerulonephritis, 
urinary tract infections and pyelonephritis, acute renal failure, urinary lithiasis and renal disease in childhood, have 
been entrusted to new authors. By employing this device the editor has not only ensured that these chapters have 
undergone radical revision but also that a large part of the text will have a fresh appeal to readers who are familiar 
with previous editions. 

Excellent though it is, the book is not entirely above criticism. Some of the chapters are surely too verbose and the 
text suffers from the variations in academic pitch and literary style which are almost inevitable in a multi-author 
textbook. It is also surprising that space has not been found for a systematic account of renography and other 
isotopic methods of investigation, although it is true that brief references to this topic are to be found in the rather 
elementary new chapter on urinalysis and assessment of renal function. 

All in all, however, the latest volume maintains, even exceeds, the high standards set by its predecessors. 

A.R. H. 


ABSTRACTS FROM CURRENT UROLOGICAL LITERATURE 


La Nouvelle Presse Médicale 
By JoHN GRIEVE 


*Arteriographic Signs in Primary Hyperpara- 
thyroidism." J. C. Gaux, V. BisMuTH, D. FRITEL, 
J. M, Brisser, M. BigRv, A. BAGLIN and J. P. 
FENDLER. (1973, 2, 2733-2737.)—-In 10 patients in 
whom arteriography of the parathyroid has been done 
direct signs have been found in 6 patients. The signs 
were increased vascularity and opacification of the 
gland and in the 6 cases showing these changes opera- 
tion and location of the adenoma were made easier. 
In the other 4 there was hypertrophy of the inferior 
thyroid artery and opening of its second loop. Al- 
though these signs were less clear the 4 remaining cases 
all had adenomata and these were successfully treated. 


Annals of Surgery 


By PETER. EDMUND 


“Significance and Treatment of Occult Obstructive 
Uropathy Complicating Crohn's Disease." G. E. 
BLock, W. E. ENKER and J. B. KiRSNER, (1973, 178, 
322-332.)— The authors report their experience with 
27 patients exhibiting Crohn's disease and right 
ureteral obstruction treated from 1967 to 1972. 
During the same period 106 patients suffering from 
Crohn’s disease primarily involving the terminal ileum 
and ascending colon had resections but the incidence 
of ureteral obstruction is exaggerated since the 
majority of patients were referred from elsewhere, 
The discussion following the paper is helpful to achieve 
a true perspective of the disease. The average age at 
operation was 25-5 years and the average duration of 
known granulomatous disease was 3-9 years. Two 
patients presented with primary urinary symptoms. 
The most useful preoperative diagnostic examination 
was the excretion urogram and the authors draw 
special attention to the value of pre-voiding views of 
the bladder where, in patients with severe ileal disease, 
the right posterior dome of the bladder was persistently 
indented. This deformity corresponded to the outline 
of the inflamed and thickened small bowel and returned 
to normal after resection of the involved bowel. At 
operation 24 (89 °<) patients had a fistula or sinus tract 
to the retroperitoneum and 11 (41°) patients had 
frank abscesses of the anterior retroperitoneal com- 
partment. In all cases the right ureter was encased in 
a cicatrix of retroperitoneal fibrosis and it was con- 
sidered that the obstructive uropathy indicates the 
presence of the classical complications of Crohn's 
disease, sinus, fistula or abscess. Obstructive uro- 
pathy was an indication for appropriate small bowel 
surgery and for ureterolysis with resection of the 
anterior portion of the fibrotic sheath. Follow-up 
uropathy revealed complete resolution of the obstruc- 
tive uropathy. 

The authors advocate three principles of manage- 
ment, the recognition of an anterior retroperitoneal 
space infection, resection of the segment of small bowel 
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initiating the complication and the relief of the 
mechanical obstructive uropathy. 


“Renal Transplantation for Diabetic Glomerulo- 
sclerosis." J. S. NAJARIAN, C. M. KLJELLSTRAND, 
R. L. Simmons, T. J. BUsELMEIR, B. VON HARTITZSCH 
and C. Gorrz. (178, 477-483.) —Uraemia causes a 
significant number of deaths in patients with juvenile 
diabetes. As dialysis is associated with a high 
morbidity and low rate of survival the authors report 
that patients with diabetes have been routinely ac- 
cepted for renal transplantation at the University of 
Minnesota from 1966. 40 patients, all with severe 
hypertension, received 45 transplants between 1969 
and 1972. All but 1 case had bilateral nephrectomy. 
31 patients were alive at 4 months to 4 years after 
transplantation. The 2 major complications were 
myocardial infarction and urinary leakage. Although 
the diabetic patient with renal failure has a higher risk 
of death and of severe complications than has the non- 
diabetic patient it is concluded that the results of trans- 
plantation are markedly better than those reported for 
chronic haemodialysis. Biopsies taken up to 3 years 
after transplantation have not shown any recurrence of 
Kimmelstiel-Wilson changes although the authors 
warn that a longer period of observation will be 
necessary. Eyesight changes were found to stabilise 
following renal transplantation and both neuropathy 
and bladder dysfunction usually improved. 


“Changing Patterns in Surgical Infection.” W. A. 
ALTEMEIER, R. P. HAMMEL, E. O. HILL and S. Lewis. 
(178, 436-445.)—This report summarises the microbial 
aetiology of surgical infections from the Department 
of Surgery at the University of Cincinnati Medical 
Centre during the past 28 years. Since 1956 there has 
been an increasing incidence of Gram-negative infec- 
tions whilst the effects of treatment have been seen in 
that 80% of serious infections developed while the 
patients were on antibiotic prophylaxis or therapy. 
An increasing number of infections with “L” forms 
and other atypical bacterial forms have been noted in 
association with antibiotic therapy and with recurrent 
thrombo-phlebitis and thrombo-embolic disease. A 
cyclical variation in staphylococcal resistance to 
penicillin has also been demonstrated. 

Thework indicates the need for constant surveillance 
by hospitals and Dr Altemeier forecasts an increase in 
the number of staphylococcal infections in the next 
5 years. This overall increase is likely to be associated 
with an increase in the antibiotic resistance of these 
staphylococcal infections. 


“Factors Responsible for Urinary Fistula in the 
Renal Transplant Recipient." G. M. Hricko, A. G. 
BiRTCH, A. H. BENNETT and R. E. WiLsON. (178, 
609-655.)— Urinary fistula after renal transplantation 
is a severe and often lethal complication. The 20-year 
experience of renal transplantation at the Peter Bent 
Brigham Hospitalis reviewed by the authors to examine 
the factors which may predispose to this complication. 
The overall incidence for fistula formation in 238 
patients was 22:7% but the incidence over the last 
120 patients (since 1970) has been reduced to 6775. 

The relationship of presence of multiple renal 
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arteries to urinary fistula formation is highly significant 
and kidneys from living donors with multiple renal 
arteries had the highest incidence of fistula, regardless 
of the type of urinary anastomosis used. This did not 
apply to multiple renal arteries in the cadaver donor 
kidneys where there was no greater incidence than 
with kidneys with single renal arteries from living or 
cadaveric kidneys. The authors suggest that the 
presence of multiple renal arteries may make the pelvic 
and ureteral blood supply more tenuous and that the 
greatest care is necessary to preserve this blood supply. 


“Current Status of Bilateral Adrenalectomy for 
Advanced Prostatic Carcinoma." J. BHANALPH, M. J. 
VARKARAKIS and G. P. Mureny. (1974, 179, 17-23.) — 
The authors report their results of bilateral adrenal- 
ectomy in 26 patients with proven disseminated 
prostatic carcinoma and compare their survival with 
patients at the same stage of disease with clinical 
remission after orchidectomy and oestrogen therapy. 
In this series the patients with a long period of subjec- 
tive response had a long survival, whilst bilateral 
adrenalectomy in patients who had relapsed after 
previous hormonal ablation had a shorter survival 
time and a shorter period of subjective improvement 
than those who had not relapsed. 

Bilateral adrenalectomy should benefit only patients 

with androgen dependent disease but the problem 
remains to identify these patients to determine whether 
increased survival and any objective response can be 
satisfactorily correlated. The one year survival of 
patients after adrenalectomy (pituitary intact) was 
5355 where as only 25°% of patients who had relapsed 
after castration and hypophysectomy had a one year 
survival. 
_ Clinical improvement correlated with the reduction 
in serum acid phosphatase levels after adrenalectomy 
but no consistent change of total urinary 17-keto- 
steroids or plasma testosterone were seen. 

For assessment the authors chose a startíng point at 
4 years after initial diagnosis, but this may be 
questioned in a disease where the natural history is so 
variable, The paper illustrates the difficulty in assessing 
any form of palliative treatment but the authors 
conclude that further improved results following 
adrenalectomy for relapsed advanced prostatic car- 
cinoma may be anticipated. 


Annales Chirurgiae et Gynaecologiae Fenniae 
By J. V. MANDEL 


“Renal Injuries." M. SAARIALHO. (1973, 62, 278- 
285.)-— Based on a series of 59 renal injuries, the author 
tries to find out whether the fairly conservative treat- 
ment is the best possible. 54 injuries were caused by 
blunt trauma, and five were the result of shooting or 
knifing. 35 were mild contusions, 15 minor ruptures, 
and 5 patients were operated on immediately, The 4th 
group comprised severe complications; all of them 
required surgical intervention. Early nephrectomy was 
performed in 4 patients, heminephrectomy in 2, and 
suturing alone in 2. Late nephrectomy was done in 
two-thirds of the patients. The average stay in 
hospital was 14 days. 

46 patients answered the follow-up questionnaire, 
28 of them were asked to attend the Out-Patients 
Clinic. Of the 11 patients with grade two lesions who 
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were treated conservatively, 5 had abnormal X-ray 
findings, none of them had hypertension. Two of the 
conservatively treated patients with normal X-ray 
findings had a raised blood pressure. It could not be 
proved in any of these patients that the hypertension 
was a sequel of the renal injury. The author is 
satisfied with the results of his conservative methods. 


“Carcinoma of the Renal Pelvis and its Relationship 
to Analgesic Abuse." H. JUUSELA. (1973, 62, 386-390.) 
~A clinical series of 17 patients suffering from 
carcinoma of the kidney pelvis, is presented. There 
were 11 males and 6 females. Haematuria was the 
most common presenting symptom. Intravenous uro- 
graphy and exfoliative cytology were most helpful 
with diagnosis. In 11 patients nephro-ureterectomy 
was done, in 3 radical nephrectomy, and in 2 resection 
of the renal pelvis. Two of the patients had deep 
X-ray treatment, postoperatively. The patients were 
followed up between ! and 5 years after operation. 
Six died during this period, 7 are alive and well, 2 have 
papillomata in the bladder, and another 2 are suspected 
to suffer from a pelvic tumour in the other kidney. 

]n this group, 3 patients who indulged in taking 
analgesics containing phenacetin, and 2 possibles were 
found. The aetiology of carcinoma of the kidney 
pelvis is discussed. 


Archivio Italiano di Urologia e Nefrologia 
By JOSEPH MAGRI 


“Indications and Limitations of Total Cystectomy.” 
E. SIGNORELLI, B. FRAENZA and M. BELLONI. (1973, 
45, 11.)—A series of 46 cystectomies performed on one 
unit in a 10-year period up to 1972, was collected, 43 
being for primary bladder tumour. Almost all patients 
were male. Complications included urinary fistula in 
2 patients which healed spontaneously, and intestinal 
obstruction in 4, all of whom were re-operated; 1 died. 
Tumours were classified as Stage 2 in 215, Stage 3 in 
4274 and Stage 4 in 3777. Types of urinary diversion 
were Coffey in 22, Mauclair in 20, Gersuny in 1, ileal 
conduit in 2 and cystoplasty in 1. Altogether 25 
patients have died to date, 15 from metastases and 6 
from renal insufficiency. Over the whole series 
survival at 3 years was 24%, at 4 years 17°¢ and over 
7 years 6%. This paper, which formed the main 
contribution towards a meeting of Lombardy urolo- 
gists, incorporated an extensive exposition on the 
various investigations that can be applied to the 
diagnosis, staging and grading of bladder tumours, on 
the indications and limitations of the operation and on 
points in operative technique relating to the cystectomy 
itself and to the accompanying urinary diversion, and 
together with the contributions to the discussion took 
up the whole issue of the journal. A more detailed 
summary is beyond the scope of this brief. 


‘Bilateral Renal Angiomyolipoma nof Associated 
with Tuberous Sclerosis; A Case Report." A. 
CARESANO, C. Det FAvERO, R. PASSERA, A. V, Bono, 
G. Gomert and L. BARATELLI. (1973, 45, 131)— 
Excretory pyelography in a 35-year-old woman 
presenting with severe haematuria demonstrated a 
normal right kidney and a distorted left pelvi-calyceal 
system with an irregular cortical outline. Selective 
renal angiography carried out bilaterally revealed 
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appearances tive of angiomyolipoma (hamar- 
toma). Left nep y was rendered necessary by 
the profuse bleedmg thus providing histological con- 
firmation of the presumed diagnosis. 


‘Pedunculated Myxoma of the Ureter.” F. 
APICELLA and G. TONAZZI. (1973, 45, 123.)—4A case 
report of a benign ureteric tumour w. was diagnosed 
radiologically in a 27-year-old woman presenting with 
renal colic and haematuria. Simple excision of the 
tumour was carned out which had a fusiform outline 
and measured 16 by 1-2cm. Histological examination 
revealed its myxomatous nature similar to tumours 
described in the bladder, more usually in children. 


"The tae of eame Ud ONT 
R. RAVAGNAN. (1973, 45, 93.)—Ketamine (chlor- 
hydrate of 2-( orpbenyD)-2-(methylamino)-cyclo- 
esanone) was administered intravenously as the sole 
anaesthetic agent in 500 patients undergoing a number 
of endoscopic procedures. The dosage used in 3 
comparable groups was 1, 2 and 3 . Side effects 
were many at all dose levels and included respirato 
obstruction, tachycardia, arterial hypertension, hal- 
lucinatory episodes and delayed recovery. Tho 

of these complications discourages the use 
of ine, particularly in old patients and those 
with cardiovascular problems. 


Deutsche Medizinische Wochenschrift 
By JOAN GRIEVE 


“Reversible Serum Biochemical Changes in Patients 
with Hypernepbroma." G WINCKELMANN and J. 
WOLLENWESBER. (1973, 98, 1656-1663)—In a ority 
of 21 patients with hypernephroma a series of bio- 
chemical changes, some of them reversible, were found. 
The changes were unrelated to the presence of metas- 
tases and consisted of increased alkaline phosphatase, 
increased bromsulphthalein retention, increased a2 
globulin, deceased albumin and a decreased Quick 
value (so-called Stauffer Syndrome). Clotting factors 
were either unaltered or raised and the fibrinogen level 
was frequently raised. In 8 patients there were non- 

hepatitis reactive . The authors 
suggest that these biochemical ges though not 
specific occur sufficiently often to be of some signif 
cance in diagnosis. 


chemotherapeutic agen 

synthetic, and a variety of other agents. In addition 
immunological techniques have had their share of 
attention but as yet there is no reliable readily revers- 
ible technique to recommend. This article 1s well 
worth perusal by all interested in this field. 


‘“Phenacetin Kidney." D. Horrr, D. BITTNER, 
P. FreGgL and H. KOHLER. (1973, 6 2012-2016.) —In 
53 patients 43 females and 10 over 1 kg of 
phenacetin-containing drugs had been taken. This was 
Over a of 20 years and the average intake was 
5.8 kg in that time. Anaemia, proteinuria and renal 
colic were the most important symptoms. Sterile 
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pyuria and haematuria were characteristic and the 
pyuria often persisted when the patient had stopped 
taking the drug. If glomerular filtration was greater 
than 30 ml/min arrest of the disease usually occurred 


‘(Closed Trauma to the Kidney." G. Faure and 
M. Rzvor. (1973, 106, 105-124.)—In 20 years 135 
cases of closed renal trauma were treated in the 

and urological ts of Grenoble 

Hospital. Over tbe first 15 years treatment was 

essentially conservative and late complications were 
quite frequent. In the last 5 years however radiol 
and particularly renal arteriography bave clarified 

situation and permitted planned treatment 

usually between the 3rd and 10th day. In some 

instances this has been simple suture, in others partial 

my or heminephrect depending on the 

site of the lesion and the state of the blood supply and 

finally nephrectomy when the kidney is irretrievably 


‘Selective Staining of Parathyroid Tissue during 
Operations." S. AGuGIARO. (1973, 106, 403-408.)— 
In a series of experiments m rats, rabbits and dogs the 
author was able to achieve staining of parathyroid 
tissue by intravenous injections of toluidine blue. 
Stainmg occurs in both normal parathyroid and 
the h hied gland. He then applied this clinic- 
ally and in 10 parathyroid adenomas in vivo staining 
occurred about 30 minutes after injection of dye. Ina 
further 16 patients with normal perathyroids the dye 
was fixed in 8 but no colour appeared m the other 8. 
For clinical work the dye 1s given diluted in 250 ml of 
physiological saline. 


Surgery, Gynecology and Obstetrics 
By THOMAS MOORE 


“Effect of Acute Occlusion of the Infrarenal Aorta on 
Renal Function." Hore Porrock and GBORGE 
JoBNSON Jr. (1973, 137, 805-809.)—The authors at 
University Hospital, North Carolina, carried out 
serial controlled observations on 9 males and 3 
females for identical periods before, d and after 
abdominal aortic aneurysmectomy. Induction of 
anaesthesia caused a fall of the glomerular filtration 
rate and urinary flow which was not further reduced 
by clamping of the aorta. Infusion of balanced salt 
solutions at rates than 5:5 ml per square metre 

minute ca an increase in glomerular filtration. 
They believe that adequate infusion prevents an 
adverse effect on renal function dunng clamping of the 
aorta. 


‘Bilateral Nepbrectoumry in Patients with Polycystic 
Renal Disease." ALAN H. BENNETT, WILLIAM STEWART, 
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and J. MICHAEL Lazarus. (1973, 137, 810-820.)—-The 
authors recount the details of 31 patients suffering 
from bilateral polycystic renal disease, from a total of 
70 such on the dialysis transplant programme at the 
Peter Bent Brigham Hospital, Boston, who had under- 
gone bilateral nephrectomy. In 24 this was carried 
out in one stage and in 7 at two separate operations. 
Of these, 5 were necessitated by unilateral sepsis and 2 
to preserve some haematopoietic renal tissue. The 
remaining kidney was removed 2 weeks and 12 
months later, respectively. 16 cases had bilateral 
nephrectomy before the renal transplant. The 
authors state that unroofing or decompression of cysts 
is of no value in these cases and nephrectomy is the 
best treatment for the complications of haemorrhage 
andsepsis. Intheir experience, unilateral nephrectomy 
always requires eventual removal of the other kidney. 
The midline transperitoneal approach was regarded as 
giving the best exposure and they stress the importance 
of avoiding splenic or adrenal damage. 


“Experience with Intensive Surveillance of Urinary 
Tract Infection." S. GRANT MULHOLLAND, JOHAN N. 
BRUNN, Lewis L. CORIEL and WiLi.tAM 5. BLAKEMORE. 
(1973, 137, 789-793.)—In the 332-bedded hospital 
in Pennsylvania, acquired urinary infections were 
recorded by the attending physicians. The appoint- 
ment of a special Hospital Infections Nurse to seek out 
these cases and finally the availability of a computer 
for collection and recording of data has shown an 
increase of 16-777 of the cases so affected. During 
I year 1225 of the admitted patients had 1,119 urinary 
tract infections two-thirds of which were hospital 
acquired. Bacteriological studies showed significant 
differences in the causative organisms in the 2 groups. 


“Ex Vivo Perfusion, Arteriography and Autotrans- 
plantation Procedures for Kidney Salvage." J. L. 
Corman, J. T. ANDERSON, J. TAUBMAN, D. P. STABLES, 
C. G. HALGRIMSON, M. Popovrzer, and T. E. Starz. 
(1973, 137, 659-665.) —This is a very interesting paper 
from the well-known Clinic in Denver, Colorado. 
Details are given of 3 patients suffering from arterial 
disease causing hypertension. In 2, a kidney with its 
vascular supply and a length of ureter was removed 
and in 1, the vascular supply was divided but the 
ureter left intact; the kidneys were then perfused by 
the Belzer technique. During the extra-corporeal 
perfusion, the kidneys were studied, dissected and 
repaired and then returned to the patients by the 
standard extra-peritoneal techniques in the iliac fossae. 
Very good results were obtained. The authors stress 
that this technique is only necessary in the most 
difficult cases of arterial disease, the orthodox methods 
being usually sufficient. They also mentioned the 
possibility of using the method for other lesions, e.g. 
malignant disease. 


“Multiple Primary and Segmental Renal Artery 
Revascularization utilizing Autogenous Saphenous 
Vein.”  CarviN B. Ernst, James C. STANLEY and 
WILLIAM J. Fry. (1973, 137, 1023-1026.)—The authors 
describe their techniques for using free portions of 
saphenous vein as grafting material for reconstructing 
multiple primary renal arteries and proximal segmental 
vessels. Microvascular techniques facilitate the per- 
formance of these difficult anastomoses. They quote 
cases showing efficient revascularization of ischaemic 
kidneys by it. 
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“Renal Artery Stenosis and Azotemia." Josep F. 
KAUFMAN. (1973, 137, 949-955.) —This well-known 
author from the University of California School of 
Medicine in Los Angeles reports four cases suffering 
from renal artery stenosis, hypertension and moderate 
uraemia in whom he performed re-vascularization of 
the kidney. Improvement was complete in two young 
patients and incomplete in two older patients. Severe 
uraemia is unlikely to occur as a result of renal artery 
stenosisalone. However, some patients witha moderate 
degree of renal failure with or without renal paren- 
chymal disease can be benefited by procedures to 
restore or improve renal blood flow. 


“Technical Improvement in Saphenous Vein Arterio- 
venous Fistula for Hemodialysis.” F, HARDER and F. 
ENDERLIN. (1973, 137, 1017)—1n the thigh the 
proximal end of the divided vein can be anastomosed 
end to side to the superficial femoral artery and the 
arterialised vein used for hemodialysis. Alternatively, 
a segment of vein may be removed from the thigh and 
used in the forearm to bridge obstructions in arteries 
or veins. 


“The Diagnosis and Treatment of Hyperpara- 
thyroidism after Renal Homotransplantation." W. P. 
Gers, M. M. Popovyzer, J. L. Corman, C. G. 
HALGRIMSON, C, G. GnRorTH and T, E. SrARZL. (1973, 
137, 997-1010.) —Ninety of the several hundreds who 
had received renal homotransplants in this well known 
centre in Denver Colorado, at periods from weeks to 
ten years later, were screened by the usual diagnostic 
techniques, including estimation of the ionized serum 
calcium for the presence of hyperparathyroidism. The 
diagnosis was confirmed in 18 cases. All but one had 
bone disease or metastatic soft tissue calcification. 
Histological examination confirmed the presence of 
diffuse parathyroid hyperplasia in all cases. Nine were 
treated by standard subtotal parathyroidectomy and 
nine underwent total parathyroidectomy with a portion 
of one gland being implanted into the subcutaneous 
tissue. The weight of excised parathyroid tissue varied 
from 200 to 2,300 mg. Before operation 15 of the cases 
were treated with oral phosphorus supplement. This 
reduced the total serum calcium but did not affect the 
serumionizedcalcium. Profound hypocalaemiaalways 
occurred just after autotransplantation with 1005; 
tubular phosphate reabsorption; calcium supple- 
mentation was required and gradually decreased or 
discontinued after two to six months. Only one patient 
had significant hypoparathyroidism. After subtotal 
parathyroidectomy there were no examples of hypo- 
parathyroidism but there has been one example of 
recurrent hyperparathyroidism. They also stress the 
importance of estimation of the ionized serum calcium 
estimation in the diagnosis of the condition and the 
harmful effect of hypercalcaemia on the kidney. 


"Changing Patterns in  Hyperparathyroidism,'* 
EucGENE W. FRIEDMAN, ARTHUR E. SCHWARTZ and 
RoNALD H. Sprro. (1973, 137, 941-944.) — The authors 
from the Mount Sinai School of Medicine University 
of New York report a detailed analysis of 134 opera- 
tions performed on 131 patients thought to be suffering 
from primary hyperparathyroidism. Apart from the 
12 in whom the diagnosis was incorrect all but 16 were 
cured of their hypercalcaemia by the procedure. Bone 
disease or renal stones was the reason for the pro- 
cedure in most of the early cases. In recent years the 
number of cases has gradually increased and most 
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patients have asymptomatic hypercalcaemia found on 
a biochemical survey. Hypercalcaemia was the only 
reliable diagnostic finding. In 192 patients adenoma of 
the parathyroid was the cause and in four of these, two 
glands were involved. In 16 cases the abnormal gland 
was in the mediastinum but in all but four it was easily 
removed from the ordinary thyroid incision. In four 
cases it was in the lobe of the thyroid. Because of this 
finding the authors advise that in cases where only one 
parathyroid gland is recognised on the one side then 
that lobe of the thyroid should be removed in pre- 
ference to splitting the sternum and looking in the 
mediastinum, In 16 patients the pathological change 
in the parathyroid was diagnosed as hyperplasia. The 
authors stress the difficulty in distinguishing adenoma 
from chief cell hyperplasia and emphasise the import- 
ance of identifying all four parathyroids and of sending 
a portion of at least one other gland for pathological 
investigation in addition to the one thought to contain 
an adenoma. 


Der Urologe 
By JoHN GRIEVE 


“The Classification, Course and Treatment of Penile 
Carcinoma." P, LicHrENAUER, E. Orr and K. H. 
Dr6ce. (1973, 12, 66-70.)—The authors review 317 
cases of penile carcinoma collected from German 
urological clinics. Of these 3874 had phimosis, All 
tumours were squamous cell carcinomata of varying 
differentiation and usually affected the glans. Metas- 
tases were more common in poorly differentiated 
tumours. Radiation had been used in many of the 
patients and despite the relative insensitivity of the 
tumours to radiation the authors recommend that 
radiation should be given whether lymph glands are 
involved or not. Some cases were treated by radiation 
alone and other by combined surgery and radiation. 
The best results were in those treated before palpable 
lymph glands appeared and in whom the tumour was 
well differentiated. 
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The Value of Percutaneous Renal Biopsy in 
Chronic Pyelonephritis," W. SCHREBER. (1973, 12, 
13-27.)—1]n this investigation from Nürnberg, per- 
cutaneous renal biopsy was helpful in determining the 
extension of the pathological process in the rerfal 
parenchyma. Of 93 patients examined in this way 49 
showed minimal changes while 44 had the typical 
changes of interstitial nephritis. Among the 49 with 
minimal changes 23 had bacteriuria and in the 44 with 
pathological changes 26 had bacteriuria, When 
biopsy material was cultured 3 of the first group and 
4 of the second showed bacterial growth. When the 
urine was sterile there was no growth from the 
biopsies. Thereis therefore a considerable discrepancy 
between the pathological findings in the kidney and 
the bacteriological findings in the urine. 


Rozhledy V Chirurgii 
By J. V. MANDEL 


**Better Function of the Female Urethra after Plastic 
Operations using the Bulbospongiosus Muscle." V. 
Sepek. (1973, 53, 1: 47-51.)— The author did five 
plastic operations on the female urethra, and considers 
1t best to support the new urethra by the bulbospongio- 
sus muscle, in order to achieve urinary continence. 
Urinary continence was achieved in a patient suffering 
from total hypospadia. Reconstruction of a urethra 
destroyed by injury was not successful. Four of the 
patients were failures from previous operations. 


“Neoplasms of the Female Urethra.” V. Srsex. 
(1974, 53, 47-51.)—Based on his experience of five 
operations for neoplasms of the female urethra the 
author considers it best to support the newly formed 
urethra by bulbocavernous muscle, in order to achieve 
perfect urinary continence. In a patient suffering from 
hypospadia (and cleft symphysis) repair was done 
according to the method of Pawlik-Dudley. He tried 
the same method in a patient whose urethra was 
destroyed by injury but he was not successful. Four 
women were operated on previously without success. 
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DIAGNOSTIC AND THERAPEUTIC AIDS IN 
UROLOGY by Henry Bodner, Loma Linda 
Univ., Los Angeles, in collaboration with John S. 
Arconti, Jr., Allan H. Howard and Robert O. 
Pearman. This volume is oriented toward diag- 
nosis and application in the office, at the bedside 
and in the operating room. Included are innova- 
tive uses of standard equipment from other 
specialties and material easily obtained from 
outside the medical field. Suggestions are pre- 
sented regarding office layouts with minimum 
requirements for urological instruments and 
equipment. Additional aids for efficient func- 
tioning of urologists' offíces and hospital out- 
patient clinics are presented along with sugges- 
tions for treatment rooms, x-ray and laboratory 
setups, emergency equipment, anesthesia and 
amnesic agents. '74, about 349 pp. (6 3/4 x 9 
3/4), 82 iL, 5 tables 


SEXUALLY TRANSMITTED DISEASES Com- 
piled and edited by Leslie Nicholas, Hahnemann 
Medical College and Hospital, Philadelphia. Fore- 
word by Herman Beerman. (22 Contributors) 
This volume is an up-to-date survey of this 
situation and expands views on sexual diseases 
which until recently were considered venereal. 
There are presentations on the sociological, 
immunological, diagnostic and therapeutic as- 
pects of syphilis by an eminent student of this 
puzzling phenomenon. 72, 264 pp., 42 iL, 29 
tables, $14.50 


THE HISTORY OF UROLOGY by Leonard J. T. 
Murphy, Sr Vincents Hospital, Melbourne, 
Australia. The first part of this volume deals with 
urology as far as the latter half of the nineteenth 
century. It is a translation into English of 
Desnos’ Histoire de l'Urologie. Part H traces the 
development of modern urology from the period 
when anaesthesia and asepsis allowed surgeons of 
the latter half of the last century to lay the 
foundations of this specialty. ’72, 548 pp. (7 x 
10), 461 il, $32.50 
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A HANDBOOK OF URINALYSIS AND URIN- 
ARY SEDIMENT by Neil A. Kurtzman, Chicago, 
and Philip W. Rogers, Fort Sam Houston, Texas. 
This book describes the common techniques used 
in the clinical examination of urine, their inter- 
pretation and the circumstances for which these 
techniques are used. Stress has been placed on 
both the uses and limitations of urinalysis as a 
diagnostic tool. 74, 112 pp., 28 il. in full color, 
2 tables, $8.50 


SIMULTANEOUS PROSTATECTOMY AND 
INGUINAL HERNIORRHAPHY by Sidney R. 
Weinberg, Downstate Medical Center of New 
York; Albert Kovetz, U. S. Air Force, and 
Stephen M. Lazarus, The Jewish Hospital and 
Medical Center of Brooklyn. This text is designed 
to give urologists and general surgeons a better 
understanding of this combined operation. The 
authors detail the history, indications, contra- 
indications and the techniques of combined 
herniorrhaphy and prostatectomy. The final 
chapter gives the overall results and impressions 
of the procedure with a five to seven-year 
follow-up. 71, 64 pp., 19 iL, 1 table, $6.75 


GENETICS AND THE UROLOGIST by John K. 
Ormond, Henry Ford Hospital, Detroit, Mich- 
igan, and Dale R. Drew and Kenneth L. Urwiller, 
both of Pontiac General Hospital, Pontiac, Mich- 
igan. Although aimed at the practicing urologist 
desiring a brief survey of the field, this book will 
be of equal interest to busy pediatricians, gyne- 
cologists, orthopedic surgeons and ophthal- 
mologists. Topics covered include: the funda- 
mentals of evolution and heredity, the chromo- 
some, genes and their abnormalities, genetic 
factors of blood and viruses, aging, malignancy 
and organ transplantation, hereditary aspects of 
urologic conditions and future and professional 
responsibilities. °72, //2 pp., 20 iL, 4 tables, 
$9.50 
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The British Journal of Urology welcomes original contributions on urological subjects from all parts of the world. 
The papers are accepted for consideration on the understanding that their contents have not been published in 
whole or in part elsewhere and that they are subject to editorial revision. 

Any paper may be sent initially to a member of the Editorial Committee for comment and advice on its being 
suitable to be considered for publication. 
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(6) Discussion and (7) Conclusions with (8) a Summary at the end. 
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Ethics. When relevant, authors must include a statement on the ethical aspects of their research. 


Reports of clinical cases should consist of the following sections: (1) Introduction, (2) Case Reports and (3) 
Comment with (4) a Summary at the end. 


Reports on single cases. Papers reporting a single case are considered for publication as full papers only when 
the case has definite instructional value. The Introduction and Discussion should not be disproportionate to 
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tulation from previous sections should be avoided whenever possible. Summaries should be composed of very 
brief statements about each of the main sections. 
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stated at the first reference; if there are more than 3 authors only the first author plus ef al. is used. In subsequent 
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Renal Angiomyolipoma— Report of 5 Cases 


MICHAEL KIN GAY MA and KEENG WAI CHAN 

Department of Surgery, University of Hong Kong, Queen Mary Hospital, Hong Kong 

Angiomyolipoma was first described by Bourneville in 1880. It is a rare tumour affecting the 

kidney. Pathologically it has been classified as a hamartoma with no evidence of malignant 
' changes. However, clinically it often mimics a malignant renal lesion and is treated as such. It may 

occur as part of the complex of tuberous sclerosis and in such cases the lesion is usually bilateral 

and the diagnosis made without much difficulty. It is only when it occurs alone that it becomes a 

diagnostic problem. The purpose of this paper is to present 5 cases seen in Hong Kong and to 

review the clinical manifestations of this latter group of angiomyolipoma. 

Up to 1959, only 16 confirmed cases of renal angiomyolipoma occurring in otherwise normal 
individuals were collected from the literature by Klapproth and co-workers. He also presented 
4 more from his own series. Since then several authors have written about this condition and added 
more cases to the collection. Price and Mostofi (1965) reported 30 cases of symptomatic renal 
angiomyolipoma from the files of the Armed Forces Institute of Pathology and the Kidney 
Tumour Registry of the American Registry of Pathology. Long and Lynch (1971) presented 1 case 
with hypertension which resolved after nephrectomy. McCullough, Scott and Seybold (1971) 
collected 7 cases of which 4 had no feature of tuberous sclerosis. They all underwent nephrectomy 
because of significant symptoms. In their case report of a woman presenting with pain and 
haematuria, Silbiger and Peterson (1971) discussed the angiographic features of this tumour. 
Weisler and Lakey (1971) reported 1 case for which they had to perform an emergency left 
nephrectomy for a bleeding angiomyolipoma. 

In a few patients, the tumour was an incidental autopsy finding. Farrow et al. (1968) in his 
clinicopathologic study of 32 cases discovered 5 such cases. We have seen 5 patients with angio- 
myolipoma during the last 4 years. Three were symptomatic while the other 2 were accidental findings, 
One was discovered during an exploration for a bleeding gastric ulcer and in the other while 
carrying out a postmortem examination for a ruptured aortic aneurysm. 


Case Reports 


Case 1. A 38-year-old Chinese housewife was admitted as an emergency in January 1972 with painless haematuria 
and suprapubic distension. On examination, the right kidney was palpable and the bladder distended. She was 
afebrile and her blood pressure 110/70 mm Hg. Pleural effusion was detected on the right side which on tapping 
yielded 600 ml of straw-coloured fluid. 

Emergency cystoscopy showed the bladder was full of blood and clot. After evacuation of the clot, the right 
ureteric orifice was found to be oedematous but the rest of the bladder was normal. Excretory pyelography showed 
an enlarged right renal outline with dilated upper and lower calyces. The left kidney was normal. Right retrograde 
pyelogram showed more clearly the stretched and distorted right upper and lower calyces with a radiolucent filling 
defect at the pelvi-ureteric junction (Fig. 1). 

, Renal angiogram demonstrated a large cystic mass with multiple new vessels and arteriovenous shunting. 
Tumour staining and extrarenal spread were evident (Fig. 2). At operation, a solid tumour, 5 cm in diameter, was 
found in the lower pole of the right kidney. The renal vein was clear and no enlarged lymph nodes were found. 
Nephrectomy was performed. The postoperative course was uneventful. 

The specimen measured 12x 8x 5 cm. The cut surface showed yellowish greasy-looking tissue with areas of 
haemorrhage and small quantity of compressed renal tissues. The calyces were dilated and the pelvis chronically 
inflamed. 


Case 2, A 48-year-old Chinese nursing sister was first seen in August 1971 with a history of right upper quadrant pain 
for 3 days. 1t was colicky in nature and each time lasted several hours. There was concomitant dizziness and on one 
occasion she fainted. Examination revealed a tender palpable right kidney. B.P. 150/110. 

Intravenous pyelography and retrograde pyelogram showed a mass at the lower pole of the right kidney. Surgical 
exploration revealed a tumour situated at the lower pole of the right kidney which was adherent to the overlying 
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peritoneum. No regional lymph nodes were found. Right nephrectomy was done with removal of the perirenal fat. 
Postoperative course was uneventful. B.P. 140/90 

The specimen contained ill-defined nodular areas varying from a few mm to 6 cm in diameter at the lower pole, 
replacing all the normal renal tissue. The colour varied from pale to yellowish, with greasy appearance. There were 
patchy areas of haemorrhage in the larger nodules. A normal looking renal parenchyma was present in the upper 
pole. The tumour nodules were adherent to the renal capsule, but extracapsular invasion was not evident. 





Fig. 1. Case 1. Right retrograde pyelogram 


Case 3. A 61-year-old Chinese woman who had on and off epigastric pain for 1 year was admitted to hospital with 
severe haematemesis on 28th April 1971. B.P. 130/80. Emergency laparotomy revealed a chronic gastric ulcer and a 
partial gastrectomy was done. On further exploration, a subcapsular nodule, 2 cm in diameter, was found in the 
mid-zone of the left kidney. This was excised and the postoperative course of the patient was uneventful. B.P. 120/90 
Cut section of the nodule showed a yellowish greasy surface with no encapsulation. 


Case 4. A 63-year-old Chinese female patient underwent appendicectomy in 1959. Between 1956 and 1959, she 
passed 2 renal calculi. In 1963, she was found to have carcinoma of the left breast for which a radical mastectomy 
was done. There was no positive axillary lymph node. In the same year, she developed symptoms of gall bladder 
disease and investigations showed presence of gall stones. Intravenous pyelography and right retrograde pyelography 
also showed stones in lower calyces of the right kidney. The kidney was displaced upwards, laterally and anteriorly. 
In 1969, she had acute upper abdominal pain and a further intravenous pyelogram showed findings similar to those 
in 1963. Repeated urine examinations showed only occasional pus cells and red blood cells. B.P. 190/100, She was 
explored and a cystic swelling, 34 x 4x 8 cm, was found in the hilum of the right kidney. Right nephrectomy was 
done and the patient recovered well. She was last seen in 1972, alive and well with a normal chest X-ray. B.P 
150/90. 

Section of the kidney showed that the cystic cavity contained abundant blood clots. There were a few ill-defined 
areas of greyish white tissue, | cm in diameter in the renal parenchyma adjoining the above-mentioned cavity, fatty 
tissue and blood clots. 


Case 5. A 71-year-old Chinese male collapsed suddenly on level ground with loss of consciousness, convulsion and 
incontinence of urine. He died on arrival to hospital. He was a known hypertensive for 10 years. 

Postmortem examination revealed dissecting aneurysm of aorta with haemopericardium. A subcapsular nodule, 
1 cm in diameter, was present on the left kidney. Section of this showed a yellowish greasy surface without en- 
capsulation 


Histological Study of the 5 Cases 


Blocks were taken from representative parts of each tumour, including the adjacent normal-looking renal paren- 
chyma. Paraffin sections were stained with haematoxylin and eosin, Verhoeff van Gieson and phosphotungstic 
acid-haematoxylin. Frozen sections were stained with oil red O for fat. 
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The microscopic appearances of these growths are distinctive and present no difficulty in diagnosis. The features 

noted in these 5 cases are similar to those previously described in the literature and consisted of the following 3 
components: (1) Adipose tissue. (2) Smooth muscle bundles and (3) Thick-walled blood vessels, 
. Among the fatty tissues, there are irregular masses of smooth muscle cells and abnormal blood vessels. The 
former tends to arrange haphazardly in interlacing bundles, Their nuclei are rounded, ovoid or elongated with 
coarse to vesicular chromatin pattern, and more plump in the cellular areas, These smooth muscle cells merge with 
the external layer of the blood vessel walls. 

The majority of the blood vessels are tortuous and vary from 36 to 270, in diameter. Their lumens contain well 
preserved red blood cells. The walls range from 10 to 108% in thickness and compose of varying amount of smooth 
muscle and collagenous fibres. A few vessels exhibit frayed internal elastic lamella and in others only fragmented 
elastic fibres are seen in the vessel walls, There are also scattered small foci of condensed elastic tissue among the 
collagenous fibres in the stroma adjoining these vessels. 

In cases 2 and 4, there are small isolated remnants of degenerated renal parenchyma intermixed with the 3 
components mentioned above. These are not seen in the other 3 cases. 


Comments 


It has been shown by various authors that most angiomyolipoma occurring in patients without 
tuberous sclerosis are symptomatic. 57 cases were collected in the literature, they were reported by 
authors mentioned above and others including Brody and Lipshutz (1955), Heckel and Penick 
(1948), Hulse and Palik (1951), Le Brun, Kellett and Macalister (1955), Morgan, Straumfjord and 
Hall (1951), Rusche (1952), Taylor and Genters (1958), Tweeddale et al. (1955) and Weaver and 
Carlquist (1957). 

96-577 presented with some symptoms that require medical attention. The rest are incidental 
findings during laparotomy or at postmortem examination. A summary of the analysis is shown 
in Table I. 


Table I 
Clinical Features of 57 Cases of 
Angiomyolipoma. 

Number of 

Patients Percentage 
Pain 42 73-7 
Haematuria 15 263 
Infection 6 10-5 
Hypertension 1 1-8 
Loin mass 24 42:1 





The age of the affected patients ranged from 12 to 71, with the peak incidence in the 5th decade 
of life. Among the 57 patients analysed, there are 45 females and 12 males with a female pre- 
ponderance of 3-8 times over the male. 

Pain is by far the most common presenting symptom (73-7 %). It is usually reported as loin pain 
of a few hours duration. Occasionally, it is associated with haematuria of varying degrees. The 
cause of pain is probably due to haemorrhage inside the tumour. Two of our 5 cases presented 
with pain in the flank, and in each of the nephrectomy specimen areas of extensive haemorrhage 
were found. The contrary seems to hold true because areas of haemorrhage were absent in 
symptomless cases. 

Haematuria occurred in 15 cases (26-3 %). In some patients it might lead to shock and required 
emergency surgery. A palpable kidney was found in 24 cases; most of them were associated with 
loin pain. 

Investigations done in these cases included intravenous and in some retrograde pyelography. 
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Unfortunately the findings were non-specific and could not be distinguished from a malignant 
renal lesion. Renal angiogram probably would be more diagnostic. As pointed out by Silbiger and 
Peterson (1971), the network of tortuous small vessels which was part of the basic pathology were 
usually clearly shown. Also, these arterial networks persisted for some time with little sinusoida? 
and venous vascularity. With more experience and wider application of renal angiography, most 
of these hamartomas could be correctly diagnosed. In such case, a simple excision could have been 
carried out as in each patient the tumour had been shown to be benign, 


Summary 


Five cases of unilateral renal angiomyolipoma seen in Chinese patients in Hong Kong are 
reported. 

The clinical manifestations are reviewed in 57 cases which included 52 collected in the literature. 
The predominant features are pain (73-7 92), haematuria (26-3 27) and the presence of a loin mass 
(421%). 

Among various investigative procedures, renal angiogram is probably the most useful, 


We would like to thank Professor G. B. Ong, Dr T. B. Teoh and Dr K. T. Tham for their kind assistance in the 
study of these cases. 
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Renal Angiomyolipoma Causing Hypertension: A 
Case Report 


N. G. FUTTER and W. E. COLLINS 


Department of Urology, University of Ottawa, Ottawa Civic Hospital Division 


A renal angiomyolipoma presenting with hypertension, with lowering of the blood pressure by 
nephrectomy is reported. The possible causes for hypertension are discussed. 


Case Report 


A 47-year-old physician's secretary was found to have asymptomatic hypertension 
Physical examination revealed her blood pressure to be 170/105 to 190/130 over 5 days observation in hospital. 
There was no abdominal mass or bruit. 





Fig. 1. Intravenous pyelogram showing space occupying Fig. 2. Renal arteriogram showing neovascularity and 
lesion at lower pole of right kidney intrarenal aneurysm in renal mass. 


Her urine was normal microscopically, was sterile on routine and tuberculous cultures. Urinary cytology was 
normal. Intravenous pyelography and infusion pyelograms with tomography showed a space occupying lesion in the 
lower half of the right kidney (Fig. 1). Aortography and selective right renal angiography showed hypervascularity, 
with tortuous abnormally distributed vessels throughout the lesion. There was aneurysmal dilatation of an intrarenal 
artery (Fig. 2). 

Full blood count and erythrocyte sedimentation rate were normal. Serum creatinine and blood urea nitrogen 
were normal; 24-hour creatinine clearance was 90 ml/min. Liver function tests, blood glucose and electrolytes were 
normal. 

The patient's blood volume was 5:15 litres, the expected volume for her height and weight was 4-42 litres. 

The plasma renin activity, on a general diet resting in bed was 1:02 ng/ml/hr; the renin activity from the right 
renal vein was 2:27 ng/ml/hr from the left 1-72 ng/ml/hr; a ratio of 1:3:1. (These figures are at the upper limit of 
normal for our laboratory.) 
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Through a Nagamatsu incision the right kidney perirenal fat and Gerota’s fascia were removed en bloc after early 
pedicle ligation. Her postoperative course was uneventful; after 1 week her blood pressure was 170/100 and the 
plasma renin activity 0:32 ng/ml/hr. One year after surgery, the blood pressure is 150/80 to 160/90 without 
medication. 

The lower pole of the kidney was replaced by a yellow-brown tumour that did not have any obvious capsule.” 
Histology showed it to be an angiomyolipoma, being composed of blood vessels, fat and fibromuscular tissue 
(Fig. 3). 





Fig. 3. Photomicrograph of lesion showing numerous abnormal arterioles 
and areas of fat in fibromuscular tissue. H & E = 20. 


Comment 


An association between renal tumours and hypertension has been recognised for many years; 
Chisholm and Roy (1971) recently reviewed the possible mechanisms for this. 

In this case there was no angiographic evidence of main renal artery involvement or external 
compression by the lesion. The kidney tissue adjacent to the tumour may be compressed within the 
renal capsule and be rendered partially ischaemic 

The plasma and renal vein renin activity levels were at the upper limit of normal for our 
laboratory. The renin activity from the affected side was 1-3 times greater than the contralateral 
normal side. A ratio of 2:1 is generally considered as significant in renal vascular hypertension. 
However in renal vascular lesions the total renal blood flow is reduced whilst in a vascular tumour 
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it is increased thus the total renin secretion is probably much greater than as reflected by the 
ratio found. The fall in plasma renin activity after nephrectomy is considered significant. 
. McCullough, Scott and Seybold (1971) reported 7 cases of renal angiomyolipoma: 2 were 
hypertensive—1 had associated tuberous sclerosis and polycystic disease, the other had mild 
hypertension but was incompletely investigated. Their review of the literature on angiomyolipoma 
revealed 2 other cases associated with polycystic disease and hypertension in adults. 

We were unable to find any other reports of hypertension associated with angiomyolipomata in 
the absence of tuberous sclerosis. 


Summary 


A patient with asymptomatic hypertension due to a renal angiomyolipoma is described. The 
possible causes for hypertension, in particular increased renin secretion is discussed. 


We would like to thank Dr G. R. I. Powers and Dr E. Liepa of the Department of Radiology and Pathology. 
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Sodium Cellulose Phosphate in Vitamin D 
Intoxication 


M. S. A. QURESHI, RALPH MOORE and H. J. GOLDSMITH 


Liverpool Regional Urological Centre, Liverpool and Sefton General Hospital 


Cases of hypercalcaemia due to vitamin D intoxication still occur due to unawareness of the 
possible dangers of such treatment and the need to monitor the serum calcium level and renal 
function in patients receiving this therapy. 


Case Report 


A 50-year-old male, manager of a wholesale grocery store was admitted on the 24th November 1970, to his local 
hospital, complaining of progressive nausea, anorexía, vomiting, thirst, polyuria, nocrutia and weight loss for the 
previous twelve months. Mental confusion had been noticed by his wife a few days prior to admission. His investi- 
gations had included a normal blood urea level (32 mg/100 ml), when first seen, which had increased to 72 mg/100 ml 
during observation. His serum calcium level was found to be 14-2 mg/100 ml. It was discovered that intramuscular 
injections of Gewo! GT50 A and B which had been prescribed for the treatment of osteoarthritis of the hips by a 
practitioner (not the patient's usual doctor) contained 500,000 LU. of calciferol in each ampoule. Over the past 
5 years he had received 2 injections of preparation "A" and 1 of preparation “B” every 5 weeks, Le. a total of 
approximately 78 million units of calciferol. His other therapy had consisted of indomethacin, norgesic and 6 months 
of oral iron. Following the diagnosis of vitamin D intoxication he had been started on prednisolone 60 mg daily 
reducing by 5 mg/day to 30 mg daily before transfer to the Liverpool Regional Urological Centre on 11th January 
1971. On transfer, he was wasted, dehydrated and agitated. Pulse regular 84/minute. Blood pressure 190/150. 
Examination of the chest, heart, abdomen, fundi and rectum proved normal. Muscle tone and tendon reflexes 
were also normal. Both his hip joints were severely osteoarthritic. Slit lamp examination revealed calcium deposits 
in the periphery of both corneae. 

Investigations; Haemoglobin 11:6 g/100 ml. Blood film: Normochromic normocytic red cells. E.S.R. 35 mm in 
1 hour. M.S.U. trace of protein, W.B.C. 10/HPF, culture sterile, Blood urea: 100 mg/100 ml. Na 134 mequ/I, 
K 3:5 mequ/1, Cl 97 mequ/1, CO: 28-5 mequ/l. Serum creatinine 2:8 mg/100 ml. Creatinine clearance 33 ml/min. 
Serum calcium 15:6 mg/100 ml. Serum inorganic phosphorus 3-6 mg/100 ml. Serum alkaline phosphatase 
13-0 K.A. units/100 ml. Urinary calcium excretion 560 mg/24 hours. Chest X-ray: normal. There was radiological 
evidence of calcification in the aorta and iliac arteries but none in periarticular tissues or muscles. Daily urine 
volumes varied from 24 to 34 1. 

Progress: He was started on a 40 g protein diet containing not more than 250 mg calcium daily. Prednisolone 
30 mg/day was continued and Whatman's sodim cellulose phosphate 5 g 3 times daily was added on the 4th day. 
On this treatment the serum calcium and 24 hours urinary calcium content dropped to 12-8 mg/100 ml and 290 mg 
respectively by the 13th day. On the 12th day of treatment we ran out of sodium cellulose phosphate for a week due 
to a postal strike and the opportunity was therefore taken to monitor the effect of cessation of sodium cellulose 
phosphate therapy on the serum and urinary calcium levels. It was found that omission of sodium cellulose phos- 
phate resulted in a rise of urinary calcium output to an average of 630 mg/day (Fig. 1). During this period there was 
only a small rise in the serum calcium, 

He was mentally fit when discharged home on 13th February on a normal protein diet containing not more than 
400 mg calcium per day, sodium cellulose phosphate 5 g three times daily and prednisolone 15 mg/day. He resumed 
part-time work in April 1971 and full time work in August 1971. Prednisolone was gradully decreased by 2.5 mg 
per day every 3 months and cellulose phosphate reduced to 5 g twice daily on Ist November 1971 (Fig. 2). On 9th 
June 1972, when his serum calcium was only 10:6 mg/100 ml and the urinary calcium had dropped to its lowest 


Composition of Gewo GT50 A and B 


Preparation A Preparation B 

Each ampoule Each ampoule 

Calciferol — 500,000 LU. Calciferol — 500,000 LU. 
Aneurine 50 mg. Oestronum 1.0 mg. 
Neostigmine 0.25 mg. Progesterone 5.0 mg. 
Carbachol — 0.08 mg. Neostigmine 0-25 mg. 


Carbachol — 0-08 mg. 
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level of 70 mg/day, cellulose phosphate was stopped. On 28th September 1972, his serum and urinary calcium 
levels (10-8 mg/100 ml and 80 mg/day respectively) had remained unchanged and therefore prednisolone was 
stopped. Following the cessation of treatment his serum and urinary calcium both rose to 11:3 mg/100 ml and 
220 mg/day respectively by 25th January 1973. The foliowing results were obtained on 7th January, 1974: Serum 
creatinine 1-4 mg%, clearance 80 ml/minute, 24-hr calcium excretion 70 mg 75, serum calcium 10-2 mg? 5, serum 
albumin 4 g%, serum alkaline phosphatase 16 units, blood urea 36 mg?;. The patient has had hip replacement of 
one side, with marked improvement, and ís waiting for the other side to be done in the near future (March 1974). 


Discussion 


Vitamin D intoxication results in hypercalcaemia due to a combination of increased net intestinal 
absorption of calcium and increased bone resorption (Jackson, 1962, 1967). Hypercalciuria 
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results from decreased tubular reabsorption of calcium; it has been reported in the absence 
of hypercalcaemia and may continue for many months after withdrawing the vitamin (Freedman, 
1957). Complications of hypervitaminosis D include calcification in the corneae, pericardium, 
blood vessels, periarticular tissues, nephrocalcinosis, renal failure, cardiac dysrrhythmias, mental 
disturbances and coma. In our patient the presence of nausea, vomiting, mental disturbances 
and decreasing renal function suggested the need for further measures in addition to prednisolone 
therapy. Dent, Flynn and Nabarro (1953), reported the successful use of cortisone in a patient 
with hypercalcaemia and renal failure complicating sarcoidosis. Anderson et al. (1954), suggested 
the possibility of an antagonistic action between cortisone and vitamin D accounting for the 
improvement in their hypercalcaemic patients with sarcoidosis. Successful use of cortisone in 
vitamin D intoxication due to self administration was reported by Verner, Engel and McPherson 
(1958). 

Cellulose phosphate has been shown to increase faecal calcium excretion and to reduce the 
urinary calcium content in patients with idiopathic hypercalciuria (Parfitt et a/., 1964, Dent- 
Harper and Parfitt, 1964). Pak et al. (1968) reported that 10 g of cellulose phosphate per day 
orally for 12 days lowered serum calcium concentration significantly in their 2 hypercalcaemic 
patients. A low calcium diet and withdrawal of the vitamin may take several months to restore 
the serum calcium to a normal level as vitamin D has a long half life (Howard et al., 1948). 
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Sodium phosphate appeared contraindicated in our patient in the presence of renal failure as 
it may induce metastatic calcification (Howard and Meyer, 1948). Ethylene diamine tetra acetic 
acid can be nephrotoxic (Foreman, Finnegan and Lushbaugh, 1956). We therefore used oral, 
sodium cellulose phosphate, an jon exchange compound with particular affinity for bivalent 
ions such as calcium. Lessening of the mental disturbance may occur within 48 hours of starting 
cortisone (Verner ef al., 1958), but the serum calcium usually returns to normal more slowly. 
Porcine calcitonin (West et al., 1971, Buckle, Gamlen and Pullen, 1972) has been reported to 
lower the serum calcium promptly and effectively in hypercalcaemia complicating vitamin D 
intoxication but it is expensive and has to be given repeatedly by injection. The safety and ease 
of long-term oral administration of cellulose phosphate make this substance a useful addition 
to existing treatments of hypercalcaemic states. 


Summary 


A case of hypercalcaemia due to iatrogenic vitamin D intoxication is reported. Following treat- 
ment with prednisolone and sodium cellulose phosphate early symptomatic improvement occurred. 
The 24-hours urinary calcium excretion returned to normal after 5 weeks of treatment but the 
patient became normocalcaemic only after 13 months. Renal function also improved marginally 
over this period. 


We wish to thank the staff of the biochemistry department, Sefton General Hospital for their help. 
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The Surgery and Problems of the Ureter in Human 
Renal Transplantation 


M. BEWICK, R. E. C. COLLINS, H. M. SAXTON, F. G. ELLIS, I. MCCOLL and C. S. OGG 


Guy's Hospital, London and the clinicians of the Renal Units at Guy's Hospital, King's College Hospital, the Royal 
Sussex County Hospital, Brighton and the Kent and Canterbury Hospital, Canterbury 


There is now extensive experimental and clinical experience of renal allotransplantation, but 
there is still an appreciable incidence of complications referable to disorders of urinary drainage. 
The main reported series since 1966 (Table I) shows that the incidence of such urological 
problems is between 10 and 20% with a significant mortality. 
This paper reviews our management of 200 consecutive transplants and describes details of 
techniques used and developed in the light of our experiences, with particular reference to the 
problems which arise in relation to the ureter. 


Primary Surgical Techniques 


Primary urinary drainage was achieved in 196 cases using the technique of uretero-cystostomy. 
A sub-mucous tunnel was created after the technique of Politano and Leadbetter (1958) and the 
ureter anastomosed to the mucosa of the bladder after the nipple technique of Paquin (1959) 
and Starzl er al. (1964). 

Only a few points need mentioning about these techniques. Paccione (1965) pointed out that 
the normal ureter, when divided, immediately starts to swell owing to oedema of the adventitia. 
In the case of the renal allograft this swelling does not start until the kidney is re-vascularised, 
and the ureter will swell, not only because it has been divided, but also because there is a reactive 
hyperaemia due to the ischaemia and, possibly, some mild early allograft reaction. Thus the 
incision through the bladder muscle layer and the sub-mucosal tunnel must be large. We have 
not attempted to place the ureteric orifice in any particular site in the bladder. We believe that 
a site convenient for the surgeon is more important than a correct anatomical situation. We 
have been careful not to disturb the patient's own ureteric orifices. The ureteric epithelium 
and the vesical mucosa are united by multiple interrupted 4/0 chromic catgut sutures. The 
ureteric vasculature is not formally ligated, but care is taken to ensure that the interrupted 
sutures occlude the vessel at the end of the spatulated ureter. 

At no time have we found the production of a sub-mucous tunnel difficult and have not 
found it necessary to use the technique described by Kenefick ef a/. (1972). Only occasionally 
does haemorrhage within the tunnel occur and we have found that this usually subsides satis- 
factorily if a little pressure is applied before the ureter is passed along it. Only 2 patients have 
presented early after transplantation with ureteric obstruction which could possibly have been 
due to the presence of a sub-mucous tunnel haematoma. A ureteric splint was used in only 3 
cases where there was some technical difficulty in performing the ureter-to-mucosa anastomosis. 
These splints were removed uneventfully on the first postoperative day. 

The anterior cystostomy is closed with 2 layers of continuous 2/0 chromic catgut and an 
outer layer of interrupted catgut. After closure, the intramuscular part of the tunnel is again 
inspected from the external aspect of the bladder and ascertained to be adequate. Initially, 
drains to the retropubic space and/or the retro-vesical space were used, but in the last 100 cases 
drainage has been abandoned as it seemed to serve no useful purpose. Bladder drainage, usually 
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Fig. 1 (C. G.), Normal findings. Film taken 5 
minutes after injection. There is a good paren- 
chymal thickness with prompt excretion into a 
normal collecting system and early appearance 
of contrast in the bladder. The kinking of the 
ureter proximal to the nipple ureterostomy is a 
common finding. The ureterostomy itself is 
frequently visible as a small filling defect in the 
bladder. A peristaltic contraction is seen in the 
ureter (arrow). 


Fig. 2 (J. C.). Duplex Kidney. An intravenous urogram of a patient who had an allograft with duplex ureters. 


Fig. 3 (G. C.). Excretion without calyceal opacification. 14 cm. tomographic cut, 30 minutes after injection of contrast. 
The renal substance has opacified and the ureter is clearly shown (arrows) with good filling of the bladder. No calyces 
could be seen on any cuts probably because of compression by the renal substance. 
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in the form of a Foley catheter, was used in all cases. This was usually removed in 24 to 48 
hours if there was anuria, or left in for 7 days if immediate renal function was achieved. 

On 2 occasions kidneys with duplex ureters have been provided for transplantation. In both 
instances they were introduced into the bladder via the same incision and along the same sub- 
mucous tunnel, but 2 separate nipple ureterostomies were fashioned (Fig. 2). There were no 
complications. (Ackermann, de Preez and Rósemann, 1971; Barry et al., 1973; Fjeldborg and 
Kim, 1972a and b). 

Uretero-neocystostomy after the technique of Woodruff er a/. (1969) and Lissoos et al. (1972) 
was performed on 2 occasions. In each case this was because of a small contracted bladder 
with a relatively short ureter which made the formation of a tunnel difficult. A splint was used 
and removed at 14 to 20 days postoperatively after establishment of good renal function. The 
first healed well, but in the second case the anterior cystostomy used to examine the bladder 
leaked and had to be closed surgically. 

On a further 3 occasions we were presented with kidneys which had ureters which did not 
extend below the lower pole of the kidney. In these cases a primary uretero-ureteric anastomosis 
was fashioned. A small anterior cystostomy was made in the bladder and a large (No. F8) 
ureteric catheter was passed up the ipsilateral recipient ureter. Using this as a guide, this ureter 
was mobilised 5 or 6 cm above the iliac vessels taking care to maintain the vascular supply 
along its length. The ureter was divided and the proximal end together with the attached kidney 
was removed. The distal end was further mobilised until it could be brought into proximity 
with the donor ureter. The donor ureter was spatulated for 2 to 2:5 cm and the recipient’s ureter 
shortened and then spatulated for a similar distance so that when joined the donor-recipient 
ureter would lie in an approximately straight line with the bladder. Care was taken to spatulate 
both ureters along the side away from the ureteric vessels. The ureteric catheter was now inserted 
into the donor ureter and introduced up to the allograft pelvis. The anastomosis was sutured 
using multiple interrupted 4/0 chromic catgut sutures. It was then tested for any major leak by 
instilling a little normal saline along the ureteric catheter. The distal end of the ureteric catheter 
was now brought out through a separate incision in the bladder wall and through the anterior 
abdominal wall. The anterior cystostomy was closed in 2 layers as described above and a drain 
placed down to the ureteric anastomosis. Two cases developed fistulae after removal of the ureteric 
splint. One healed spontaneously, but the other caused the death of the patient. 


Urographic Technique and Findings 

In the second week after transplantation, urographic examination of the renal tract is routinely 
performed whether there is evidence of renal function or not. The way in which urography has 
been used in the management of these patients is referred to in later sections, but the technique 
and principal findings are outlined here to show what is done and what can be expected from 
this investigation. 

A plain film and plain tomographic cut are obtained before the contrast is given. These not 
only confirm that centring and exposure are correct (the usual level of tomographic cut is at 
the estimated height of the superior pubic ramus) but they also serve as a baseline for any sub- 
sequent estimation of the density of the nephrogram. Until it is known that satisfactory renal 
function has been established—normally some months after transplantation—the standard dose 
of contrast is 100 ml of sodium iothalamate 70% (Conray 420). In subjects with oedema or 
heart failure 150 ml of meglumine iothalamate 60°% (Conray 280) may be given. 

A film is taken at the end of injection to show the initial nephrographic opacification and at 
about 5 minutes after injection another film is exposed and 3 tomographic cuts are also obtained. 
The appearances at this stage indicate what further films are needed. Prompt excretion with 
clear delineation of renal outlines and a normal collecting system (Fig. 1) usually makes further 
tomography unnecessary. A film at 30 minutes to show the bladder may be followed by an aftes” 
micturition film. When concentration of contrast is poor, tomography is essential and rote 
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Fig. 4 (K. S.J. Acute tubular necrosis. (a) film and (b) tomographic cut, taken 2 hours after injection of contrast. Both 
show a distinct nephrographic density but this is more obvious on the tomograph. A comparable density was visible on the 
early films and persisted at 24 hours. (c) No calyceal or ureteric opacification occured at any stage. 


cuts anteriorly or posteriorly may be required to show the outline of the kidney and the whole 
of the collecting system. In some cases the calyces and pelvis are not seen, but ureteric and later 
bladder opacification will show that contrast is being excreted. This is probably due to mild 
calyceal compression by swollen parenchyma (Fig. 3). 

If no opacification of the collecting system occurs delayed films may be required until the diag- 
nosis is clear, e.g., 20 minutes, | hour, 4 hours, 12 hours and 24 hours. The value of the pattern 
of prolonged nephrozraphic specification without calyceal filling as an indication of tubular 
necrosis (Fry and Cattell, 1972) is well illustrated by Fig. 4. 

In some cases there is no evidence of excretion at any stage, not even a nephrogram. In our 
material this picture has usually indicated arterial obstruction: we have little experience of 
urography during rejection because the Rosette Inhibition Test, described by Bewick er a/. (1972), 
has made this relatively easy to diagnose without further investigation. 

The criteria for the presence of obstruction are similar to those in normally sited kidneys— 
delayed excretion of contrast with calyceal, pelvic and ureteric distension down to the point of 
hold-up. In mild obstruction there may be surprisingly little delay in excretion and the main 
feature is continued distension of the collecting system (Fig. 5). 

Escape of contrast from sites of anastomosis is easy to identify if the density is adequate, 
but otherwise may be difficult. However, even when the site of leakage cannot be directly identified 
it may be possible to make the diagnosis when calyces fill readily but contrast never reaches the 
bladder (Fig. 6). 


Ureteric Movement after Transplantation 


It has already been pointed out that in some patients with obstruction there is relatively little 
delay in excretion of the contrast and that the main evidence of obstruction is the dilatation of 
the collecting system and ureter. 

In a number of such cases we have considered the alternative possibility that the ureteric 
dilatation might be due solely to a failure of motor function in the ureter leading to absence of 
contractions. We know that ureteric contractility is not necessarily impaired by transplantation 
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Fig; 5. Nipple obstruction (Example 2) (M. R.). Erect film taken after micturition showing persistent distension of calyces 
and ureters. 


Fig. 6. Leakage from ureter (Example 12) (C. N.). Good calyceal opacification is seen but no contrast reaches the bladder. 


Fig. 7. Early nipple obstruction (Example 1) (T. W.). There is slight calyceal and ureteric fullness ( a contraction is present 
in the upper calyceal neck) and minimal delay in the passage of contrast into the bladder. 


Fig. 8. Pelvi-ureteric junction obstruction due to blood clot in the pelvis (Example 4) (G. R.). 
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Table I 


Overall urological complications in the world literature 





Urological Mortality from 
complications urological complications 
Nos. Of pwr ed A ~ 


Author Date — transplants Nos, A Nos. pA 





Kelly 1967 57 2138 


Prout 1967 93 9 9-6 2 21 
Brown 1968 45 14 31 1 2-0 
MacKinnon 1968 59 20 33-9 9 15-2 
Marshall 1968 58 13 22 vis 

Duke 1969 55 14 25 0 0 
Khastagir 1969 123 15 12 2 1-6 
Martin 1969 142 24 16 6 42 
Palmer 1969 37 9 25 3 8-1 
Pletka 1969 65 16 25 10 6:5 
Salaman 1969 74 11 149 2 2-7 
Belzer 1970 220 9 41 0 0 
Williams 1970 158 32 20-2 10 15:8 
Starzl 1970 234 23 9:8 5 21 
O'Donoghue 1971 102 26 25 4 3-9 
Powis 1971 20 2 HU 0 0 
Robson 1971 147 17 11-5 4 27 
Fjeldborg 1972 180 36 27 12 6:7 
Kenefick 1972 46 0 0 0 0 
Lissoos 1972 63 3 5 0 0 
Wiggishoff 1972 24 8 25 de 

Paris 1973 42 6 14 0 0 





since cine studies which we have undertaken on unobstructed transplants with good renal func- 
tion have shown normal peristaltic activity in the ureter; contractions in the calyces or ureter 
may also be seen on some of the still films (Figs. 1 and 7): however, we do not know whether 
this is always so. Unfortunately those cases with dilated ureters have also shown impairment 
of concentration and it has not been possible to obtain films of ureteric movement so as to deter- 
mine whether ureteric atony secondary to transplantation is ever in itself a cause of ureteric 
dilatation. Our experience so far suggests that the great majority of such cases are in fact due 
to an anatomical rather than physiological obstruction. If altered contractility is significant it 
seems more likely that the transplanted ureter is not completely atonic, but is weaker and dilates 
more easily in response to an obstruction which in the normal ureter could be overcome by 
peristalsis. To settle this question it would be necessary to undertake pressure studies. 


Early Postoperative Function 


In those cases in which there was early production of urine and dialysis was not required an 
intravenous urogram (I. V.U.) was performed 2 to 3 weeks after operation to act as a base line 
for subsequent examinations and to ensure that there was no ureteric obstruction. 


The Early Anuric Kidaey 


There are 4 causes for anuria at this stage—renal artery or vein thrombosis, ureteric obstruction, 
rejection, and acute tubular necrosis consequent on the storage of the kidney. The presence of 
a bruit over the kidney can be useful in establishing if there is blood flow through the allograft, 
(Braun, 1972 and Anderson et al., 1973). Vascular problems are best shown by the use of an 
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131] labelled hippuran scan or a renal arteriogram. In our hands the hippuran scan has given 
consistently good results and we normally perform one on the 2nd or 3rd, and on the 10th 
postoperative day. If the scan shows no hippuran uptake a renal arteriogram is performed 
Using a percutaneous femoral puncture on the contralateral side, for further evaluation of the 
kidney. Venography has not been used in our unit except in 2 patients, where there was gross 
swelling of the ipsilateral leg. 

Immunological techniques have been tried with variable success (Bewick et al., 1972; Parker, 
1969; Parker and Mowbray, 1971, Posen et al., 1971) in an effort to detect rejection at this time 
when the clinical and biochemical evidence is scanty. We have found the Rosette Inhibition Test 
to be extremely useful in confirming our clinical suspicions. 

If by the 15th to 20th day the kidney is still severely oliguric a renal biopsy is performed in 
an effort to gain definitive evidence of the renal histology. If the blood flow is adequate and 
rejection unlikely, the anuria is probably due to obstruction or tubular necrosis. Fletcher and 
Lecky (1969), Imray and Gedgaudas (1970) and Williams er al. (1970) have shown the value of 
high dose I.V.U. in assessing the urinary tract particularly in relation to obstruction or leak. 
Routinely a high dose L.V.U. with tomography is performed on the tenth to fourteenth post 
operative day. A prolonged nephrogram with faint or absent opacification of the pelvi-calyceal 
system especially on tomography is suggestive of tubular necrosis rather than obstruction 
(Fig. 4). 


Early Fall Off in Established Renal Function 


We define this as a fall off in a previously “life supporting" kidney occurring within 3 months 
of transplantation. The differential diagnosis lies essentially between rejection and obstruction 
to the urinary tract. Like Imray and Gedgaudas (1970) we feel that making the diagnosis of 
rejection by exclusion of obstruction is valuable, and would perform an intravenous urogram 
before instigating anti-rejection treatment if there was any doubt about the renal tract or if the 
patients have not had an L.V.U. within the last 2 or 3 months. 

The causes of obstruction at this stage are:— 


(a) Poor technique of nipple formation leading to scarring 


Example 1. (T. W.) This patient had a left renal transplant in March 1972. 3 months later an LV.U. showed some 
degree of renal tract obstruction with a cut-off in the region of the bladder anastomosis. The ureter and calyces 
were only minimally distended (Fig. 7). Through a Pfannenstiel incision his bladder was opened and the ureteric 
anastomosis was found to be stenosed. The sub-mucous tunnel was divided and the mucosa of the bladder sewn 
to the ureteric epithelium. Thereafter a large bougie passed easily up the ureter to the renal pelvis. Postoperatively 
the patient had a good diuresis and his renal function improved steadily. A repeat LV.U. in January 1973 showed 
minimal obstruction. A percutaneous biopsy at this time perforated the renal pelvis causing heavy haematuría. 
24 hours later he became anuric and on exploration the ureter was found to be occluded by intraluminal clot 
(O'Donoghue, Chisholm and Shackman, 1971). This was removed and the uretero-vesical anastomosis re-fashioned 
over a No. F12 nasogastric tube. This was brought out through the bladder to the anterior abdominal wall supra- 
pubically, enabling us to irrigate the renal pelvis until the bleeding ceased. It was removed uneventfully at 10 days. 


(b) Obstruction within the sub-mucosal tunnel. This may be due to ureteric oedema or tunnel 
haematoma. We have not as yet looked for Papova viruses in such cases (Coleman et al., 
1973) but intend to do so in the future. 


Example 2. (M. R.). A left renal transplant was performed in July 1972. An I. V.U. 3 weeks later showed some dilata- 
tion in the pelvi-calyceal system and ureter which appeared to persist even in the after-micturition film despite the 
fact that the contrast medium was promptly seen in the bladder (Fig. 5). By January 1973 his renal function had 
stabilised with a plasma creatinine of 1-3 mg/100 ml but a repeat I. V.U. showed evidence of renal tract obstruction. 
The sub-mucous tunnel was incised and the obstruction relieved. There was considerable fibrosis around the ureter 
in the tunnel, but the ureter itself appeared macroscopically normal. 


(c) Ischaemia of the ureter 


Example 3. (E. K.), This patient received a kidney in June 1971 which functioned immediately, but 24 hours later 
the urine volume slowly decreased and an I.V.U. showed some evidence of obstruction. The nipple was found to 
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be necrotic. The ureter was reanastomosed to the bladder with some difficulty. A ureteric catheter was inserted. 
5 days later good renal function was established and the ureteric catheter was removed 2 weeks later. 


(d) Clot obstruction of the renal pelvis 


Example 4. (G. R.). This patient received a kidney in March 1973 which functioned immediately. Ten days later an 
I. V.U. showed an obstruction at the pelvi-ureteric junction (Fig. 8). Exploration revealed a quantity of clot in the 
renal pelvis. Histology did not reveal a papilla. The clot was removed and a nephrostomy was performed, but as 
this failed to heal, the ureter was re-explored 3 weeks later and a No. 10 FG nasogastric tube passed from the 
bladder up the ureter to the pelvis. Omentum was placed around the nephrostomy wound. Eventually all tubes 
were removed with satisfactory urinary drainage. 


(e) Early Iymphocoele. Innocencio et al. (1969) and Schweizer et al. (1972) reported several 
cases. They postulated that a lymphocoele developing at this time was due to poor surgical 
technique in failing to ensure that the lymphatics were effectively ligated around the iliac 
vessels at the time of operation. We have had no recognised cases of this condition in the 
early phase. 


(f) Ureteric kinking. Belzer et al. (1970) and Salaman er al. (1969) each reported 3 cases where 
kinking of the ureter due to technical difficulties produced anuria. We have had no similar 
cases. 


(g) Abscess Formation. Fletcher and Lecky (1969) and Zazgornik et al. (1973) described cases 
in which a perinephric abscess appeared to cause kinking of the ureter. Drainage of the 
abscess resulted in relief of the obstruction. Although we have had several small abscesses 
involving the ureter, especially at its site of insertion in the bladder, we have had no cases 
where we were able to demonstrate obstruction due to the abscess. 


Late Fall Off in Established Renal Function 


This is defined as a fall off in renal function occurring after 3 months of satisfactory function. 
It is due to progressive scarring, rejection of the ureter, the formation of a late lymphocoele 
(Innocencio et al., 1969; Madura, Dunbar and Cerilli, 1970; Schweizer et al., 1972) and possible 
papillary necrosis (Edmondson et al., 1972). j 

Acute rejection episodes are frequently managed with therapy that includes external radiation. 
There is a theoretical possibility that radiation strictures of the ureter may result, but we have 
had no indications that such a complication has occurred in our series, 


Example 5. (T. Q.). In December 1969 this patient had a left renal transplant, but 6 months later an LV.U. showed 
gross distension of the calyces and ureter (Fig 9). A micturating cystogram showed reflux up the left residual 
ureteric stump, but no reflux up the transplant ureter. A small diverticulum was noted on the right. The transplant 
was explored. Diverticulectomy was performed and the left ureteric stump was removed. There was great difficulty 
identifying the transplant ureter, but when isolated it was found to be almost completely obliterated from the 
renal pelvis to the bladder. A direct renal pelvis to bladder anastomosis was performed. Since then there has been 
no evidence of bacteriuria nor deterioration in the renal function, The patient has been told to “double micturate" 
but says that he never passes any urine at the second attempt. Histology of the ureter showed evidence of long- 
standing rejection. 


Example 6. (D. D.). This patient had a right renal transplant in June 1971. The allograft had 2 ureters which were 
inserted through a single vesical and sub-mucous tunnel, but a double nipple ureterostomy was performed. At 
9 months he presented with a fluctuant swelling around his kidney. An I. V.U. showed a mass behind the allograft 
obstructing the ureter. The bladder was markedly displaced to the right (Fig. 10). At exploration he had a large 
lymphocoele containing 1500 ml of slightly turbid fluid. The ureters were seen to be distended and on releasing the 
fluid they collapsed. His bladder was opened and a probe passed easily up both ureters. The cyst was internally 
marsupialised and the wound closed with drainage. Postoperatively there was very little external drainage and an 
I.V.U. showed that there was no obstruction. 


Complications of Ureteric Obstruction 


Table II shows the complications due to primary ureteric obstruction in our series. The treatment 
and outcome are presented. In our experience early diagnosis and operative intervention is 
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Fig. 9. Severe obstruction (Example 5) (T. Q.). A short ureter is present with marked obstruction producing severe dilat- 
ation. 


Fig. 10. Obstruction of duplex kidney by lymphocoele (Example 6) (D. D.). There is severe distension of the calyces of both 
moieties and the bladder is markedly displaced to the right by a pelvic mass. An indwelling catheter lies in the bladder. 
After operative removal the kidney returned to normal 


imperative, but a high incidence of fistula formation occurs unless adequate ureteric drainage 
is achieved. The larges: ureteric splints do not seem to drain well and often get blocked. More 
recently we have used a soft FG8 or FGIO nasogastric tube to splint the ureter. This lies snugly 
in the ureter, has multiple perforations and has a radio-opaque tip which can be easily visualised 
on a plain X-ray film to ascertain its position. With this type of splint no secondary fistula has 
occurred. 

A formal nephrostomy tube as drainage has been considered in managing the obstructed ureter 
or in cases of primary ureteric fistulae, but this involves mobilising the kidney and possibly 
spreading any local sepsis. It is not an easy technique to use in an oedematous Kidney especially 
without opening the renal pelvis and for these reasons has never been used. 


Urinary Fistulae 

“The urinary fistula is an exceedingly grave complication in a patient with a renal transplant, 
since immunosuppressive drugs impair the defences against infection and a septic fistulous tract 
is likely to follow" (British Medical Journal, 1966). Table IIL shows the incidence of urinary 
fistula and its mortality in the published series. From these figures it would seem that a urinary 
fistula with the possible exception of those fistulae which can be treated by a simple urethral 
catheterisation (i.e., leaks from the anterior cystotomy, and possibly leaks from around the 
ureteric implantation) should be treated by early transplant nephrectomy in an effort to save 
the patient's life. 

The diagnosis soon after operation may be quickly apparent as an external leak if drains are 
used, but if drains are not used or have been removed already, the first signs are usually malaise, 
pyrexia, pelvic fullness, tenderness and oliguria. We have found that in addition to confirming 
the clinical suspicion of a leak the I. V.U. also indicated its site. Cystography can also be helpful. 

The causes of urinary fistulae are:— 


(a) Inadequate closure of the anterior cystotomy 


Example 7. (D. G.). In August 1972 this patient received a left renal transplant which functioned 12 days later. 
5 days later he complained of a sudden onset of severe suprapubic pain and his 24 hour urine volume had fallen off. 


SURGERY AND PROBLEMS IN RENAL TRANSPLANTATION 503 


Table HI 


Incidence of urological fistulae formation and outcome in the 
world literature 





Mortality due 











; Fistulae to fistulae 
Nos. of fe is yo rre, 
Author Date Transplants Nos. 95 Nos. pA 
Prout 1967 93 7 TS 2 2-0 
Salaman 1967 70 7 10-0 2 3-0 
Walsh 1969 31 3 98 3 9-8 
Palmer 1969 36 6 16:6 3 84 
Martin 1969 142 17 11:9 6 42 
Williams 1970 158 27 17.0 9 56 
Belzer 1970 220 4 18 0 0 
Starzl 1970 234 9 38 3 ]2 
Rees 1972 Not stated 9 vee 5 de 
O'Donoghue 1973 130 15 12-0 2 15 





The pain was relieved by urethral catheterisation and a cystogram showed a leak from the anterior cystotomy. 
This patient had been known to have a small contracted bladder and at operation it was thickened and trabeculated. 
A urethral catheter was left in situ for 3 months. A cystogram 1 month later showed he still had evidence of leakage 
when more than 150 ml of contrast were in the bladder. At 3 months the urethral catheter was removed with no 
recurrence of the leak. 


Example 8. (T. B.). In May 1970 this patient had a left renal transplant, but it was explored 10 days later for anuria 
A dilated ureter was reanastomosed to the bladder whereupon good renal function was established. Soon after 
this he developed a urinary fistula, which closed spontaneously after urethral catheterisation. 2 months later a 
cystogram showed no evidence of leak and the urethral catheter was removed. 


(b) Ureteric ischaemia with early fistula formation 


Example 9. (J. T.). This patient had a right renal transplant in December 1972 from his father. 4 days later there were 
signs of a urinary leak. On exploration the ureteric vein was distended and thrombosed. The ureter was necrotic. 
Exploration of the hilum of the kidney revealed a ligature on a tributary of the main renal vein which seemed to be 
partially occluding the ureteric branch. A Boari flap was fashioned and anastomosed to the renal pelvis splinted by a 
No. F12 nasogastric tube. Satisfactory renal function resumed and the splint was removed at 4 weeks. 


Example 10. (J. B.). In March 1970 this patient received a right renal transplant. The kidney was from a 4 year- 
old child. The vascular anastomoses were uncomplicated and the ureter looked well vascularised as it was inserted 
into the bladder. 6 days later a urinary fistula developed and an I.V.U. showed leakage from around the ureter. 
Exploration of the kidney showed a discrete necrotic hole in the pelvis of the kidney. This was oversewn and 
omentum stitched around (MacKinnon et al, 1968 and O'Donoghue et al., 1971). 24 hours later the fistula re- 
curred. On re-exploration the right recipient ureter which had been left in situ following his pre-transplant bilateral 
nephrectomy was mobilised. The cranial end was spatulated and sewn over the perforation. The bladder was 
opened and a large ureteric splint inserted along the recipient ureter into the pelvis of the allograft. 1 month later 
the external fistula had completely healed and a retrograde pyelogram along the in-dwelling splint showed no 
extravasation of contrast. The splint was removed uneventfully. 

The patient has continued in excellent health since then and repeated urograms have shown that the transplanted 
ureter is probably occluded with the urine draining down the recipient ureter (Fig. 11). 


Example 11. (S. M.). This patient received a kidney from her cousin in September 1969. 13 days later the kidney 
was re-explored for failure to function and a large haematoma was evacuated. The anterior cystotomy wound was 
re-opened and there appeared to be some evidence of ureteric obstruction. This was repaired, but after withdrawal 
of the ureteric catheter a persistent urinary leak occurred. 12 days later she was treated for an acute rejection episode 
and in October 1969 she had a direct repair of the leak from the lower end of the ureter by re-anastomosing the 
ureter to the bladder and covering it with an omental graft. The fistula failed to close and two further attempts were 
made to reimplant the ureter. The leak persisted and in January 1970 the whole ureter was replaced by an ileal 
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Fig. 11. Ureteric Fistula with recovery (Example 10) (J. B.). Urogram showing irregularity of upper ureter and a "'diverti- 
culum" just below where it is anastomosed to the recipient ureter (arrows). This is due to partial filling of the necrosed 
lower ureter. 


Fig. 12. Reflux along transplanted and recipient's own residual ureters (J. M.). 


conduit from the pelvis of the kidney to the bladder. After initial leakage the area healed satisfactorily. An I. V.U. 
and cystogram 3 months later showed that there was some reflux up the ileal conduit, but no evidence of obstruction 
and the patient recovered good renal function. 


Example 12. (C. N.). This patient received a left renal transplant in July 1972. 19 days later the kidney had still 
not functioned and an I.V.U. showed that contrast was excreted into a normal pelvi-calyceal system. There was no 
evidence of obstruction. Unfortunately it was not appreciated that with this amount of dye in a normal pelvi- 
calyceal system there should have been some dye in the bladder (Fig. 6). Two days later he developed a tenderness 
around the kidney and inguinal region with some oedema over the same area. Exploration of the kidney showed 
extensive urinary leakage. There was a small perforation in the ureter at the back of the bladder and histology 
showed acute rejection of the ureter although there seemed to be histologically and immunologically no rejection 
within the kidney. The ureter was re-anastomosed with some difficulty to the anterior surface of the bladder over a 
large ureteric splint. 14 days later the ureteric catheter was removed with immediate recurrence of his urinary 
fistula. 4 days later the patient died of sepsis. The kidney showed no evidence of rejection, but there was evidence 
of marked tubular necrosis. 


(c) Segmental infarction in the transplanted kidney. Cases have been reported by Fox and 
Tottenham (1972) and O'Donoghue, Chisholm and Shackman (1973). The leak was success- 
fully repaired and the patient survived. We have no similar experience. 


Table IV shows our complications due to primary urinary fistulae. Those of the bladder 
were all confirmed by cystogram. Urethral catheterisation allowed each to heal spontaneously 
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and the signs of leakage resolved in 24 to 48 hours in all but 2 cases. Exploration of the bladder 
was performed in these 2 cases followed by healing. 

Of the ureteric leaks only 2 died with recurrent leaks and sepsis. We believe that both of these 
could have been prevented by improved urinary drainage—as could those cases of recurrent 
fistulae which eventually healed spontaneously. A nasogastric tube is now used and seems more 
successful. Adequate drainage seems essential to prevent the infective complications of recurrent 
fistula. 


Vesico-ureteric Reflux 


We do not perform cystograms as a routine on our patients. Uranga et al. (1972) noted 10 cases 
of reflux in 239 transplants, but in all cases this was confined to the recipient’s own ureters and 
it is of note that all these patients had a bilateral nephrectomy prior to the transplant operation. 
They noted no reflux in the transplanted ureter and felt that the recipient nephrectomy may have 
initiated some defect of ureteric peristalsis or else the normal function of the uretero-vesical 
junction was impaired by putting the new ureter too close to it. Powis, Barnes and Dawson- 
Edwards in a series of 20 transplants noted reflux in 50% of the transplanted ureters and 
25% of the patient's own ureters. 


Example 13. (J. M.). This patient, after bilateral nephrectomy for hypertension, had a transplant in March 1969 
which did not function satisfactorily for 81 days. His function improved steadily, but an LV.U. in July 1970 
showed some dilatation of the calyces in the transplant, There was also reflux up the transplant ureter and both the 
original ureters (Fig. 12). He has never had bacteriuria and has maintained his renal function satisfactorily to the 
present day. 


Renal Inversion 


Leadbetter, Monaco and Russell (1966) mentioned that several cases have been reported without 
ill effects. We have had 2 of these cases. 


Example 14. (H. B.). In July 1972 this patient had what appeared at operation to be a perfectly routine right renal 
transplant. 3 weeks later he had a routine I V.U. which suggested that the kidney had been put in upside down. 
He has a good renal function with a plasma creatinine of 1-2 mg/100 ml and seems to be draining urine well with 
no evidence of obstruction (Fig. 13). 


Example 15. (M. S.). This patient received a right cadaver transplant into the right iliac fossa in December 1972. 
After the vascular anastomoses were completed, it was found to be inverted. As it had a long ureter this was 
anastomosed to the bladder in the routine manner. Although the transplant functioned the plasma creatinine never 
fell below 2-0 mg/100 ml asd an [.V.U, in January 1973 showed a hydronephrosis with a normal ureter (Fig. 14). 
Before exploration could be attempted her function deteriorated and she died suddenly of hyperkalaemia. At 
postmortem she had a large hydro-pyonephrosis with evidence of pelvi-ureteric obstruction, but this did not appear 
to be at the site where the ureter was bent over. There was also evidence of pyelonephritis in the partner allograft. 


For this "technical anomaly" to occur 3 factors seem to be important. Normally we have 
inserted the allograft into the contralateral iliac fossa wherever possible. In these circumstances 
the renal vein is lateral to the artery. If the donor surgeon fails to identify and label the kidneys 
correctly, the transplant surgeon may inadvertently open the ipsilateral iliac fossa. Then, 
especially if the ureter is long, he can position the kidney with the vein on the lateral side and 
the ureter still appears to be pointing to the bladder. This kidney is, of course, inverted. 


Calculus Formation 

Starzl et al. (1970) have reported 2 cases, but we have no experience of this complication. 2 of 
our patients had chronic renal failure secondary to oxalosis. Both developed deposits of oxalate 
in their transplanted kidneys within 3 months and died shortly after of transplant failure due 
to oxalosis. 
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Fig. 13. Renal inversion (Example 14) (H. B.). 


Fig. 14. Hydronephrosis due to pelvi-ureteric junction obstruction in an inverted kidney (Example 15) (M. S.). 


Discussion 


Table V summarises our urological complications following 200 consecutive renal transplants. 
In our series as in all others a urinary fistula (whether primary or secondary) was still responsible 
for a considerable mortality. This we think can be reduced by more effective urinary tract 
drainage. 

Prevention, though, is better than cure—care to ensure adequate ureteric vasculature is 
essential. 

When removing kidneys from a donor the hilum of the kidney should be dissected as little 
as possible in an effort to avoid damage to the ureteric vessels. Lower pole arteries should be 
utilised as these may carry the ureteric artery. If they have been cut then they can be anastomosed 
to the main renal artery end-to-side before the kidney is revascularised, or end-to-end to the 
inferior epigastric artery after revascularisation of the rest of the kidney. 

Care must be taken with the nipple ureterostomy, and once anastomosed it should be checked 
for adequate patency before bladder closure. If a ureteroneocystostomy is used this can be done 
before the last 2 or 3 sutures are inserted. 

Renal inversion should never occur, but is not necessarily a major catastrophe if it does, 


Summary 
This study describes the urological complications associated with 200 consecutive renal allo- 


transplantations performed between May 1967 and March 1973. Of these 176 were cadaver 
kidneys and 24 kidneys were from live donors. 
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Table V 


Overall urological complications in our series 





Patient mortality 
due primarily to 





Incidence Nos. of kidneys — urological complications 
C . removed for ————— s 
Cause Nos. % urological reasons Nos. pA 
Primary 
obstruction 10 5-0 Q 4 2 
Primary { ureter 6 3 0 3 15 
fistulae | bladder 8 4 0 0 0 
Vesico-ureteric 
reflux 1 0-5 0 0 0 
Renal inversion 2 1 0 1 0:5 
Calculus 
formation 0 0 0 0 0 
Total 27 13:5 0 8 4 








An outline of the surgical technique is followed by details of the postoperative management 
in straight-forward and complicated cases. Details of radiological techniques are discussed. 

Urological complications are divided into those occurring soon after surgery and those 
developing after 3 months of satisfactory function. The possible causes are listed and means of 
identifying them described. The outcome of the various complications is described. 

There was an overall incidence of urological complications of 13-577 (5% due to primary 
obstruction and 7% due to primary fistula formation). The mortality directly due to a urological 


op o 


complication was 4% and was highest (222) in those due to primary urinary obstruction. 
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Further Experience with the Rectosigmoid Bladder 


M. A. GHONEIM and A. ASHAMALLAH 
Department of Urology, Mansoura Faculty of Medicine, Mansoura, Egypt 


Our preliminary experience with rectal bladder for diversion of urine has previously been 
published (Ghoneim and Safwat 1968; Ghoneim, 1970). The aim of this paper is to present the 
results of a larger series, followed up for a longer period. 


Patients and Procedures 


Between 1968 and 1972 the rectal bladder with a terminal colostomy was employed as a method of 
urinary diversion in 89 patients. The age and sex distribution are given in Table I. 


Table I 
Age and Sex Distribution 





Age 20-29 30-39 40-49 50-59 60 Total 








Males 3 16 23 18 5 67 
Females 2 9 7 4 — 22 
Total 5 25 32 22 5 89 





Carcinoma of the bladder was the indication for operation in all cases. Cystectomy and diversion 
were done at the same sitting in all but 2 cases. In these 2 cases cystectomy and bilateral cutaneous 
ureterostomy were performed as a first stage, followed by the construction of a rectal bladder 
3 months later. 


Table II 





Period in Years No. of Cases 











less than 1 10 
1-2 12 

2-3 20 

34 18 
Untraced 4 

64 





12 patients died in hospital. 
13 developed recurrences and died during follow up. 


The patients were regularly assessed postoperatively, the longest follow-up available at present 
being 3 years (Table IT). 
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Technical Aspects 


The bowel should be divided at least 12:5 cm above the rectosigmoid junction thus increasing the 
capacity of the reservoir. : 

In our view the best technique is a direct end-to-side mucosa-to-mucosa anastomosis to avoid 
the subsequent development of a stricture at the anastomotic gite. This can best be achieved using 
Goodwin's technique for uretero-colic anastomosis (Goodwin et al., 1953). The upper end of the 
rectosigmoid pouch is closed. The anterior wall of the rectum is incised for 3 cm between 2 stay 
sutures (Fig. 1). A button of tissue is then excised from the side wall of the rectum. The ureter is 





Fig. 1. The uretero-rectal anastomosis. 


withdrawn through the opening taking care to avoid kinking or twisting. À mucosa-to-mucosa 
anastomosis is carried out from within the rectal lumen. This is reinforced with a few interrupted 
sutures between the serosa of the rectum and adventitia of the ureter. A self-retaining catheter is 
inserted in the rectum and kept indwelling for 10 days. 


Table III 
Postoperative Mortality 


Peritonitis, adhesive ileus 
Septic shock 

Renal failure 

Coronary thrombosis 
Pulmonary embolism 


me NWA 


12 = 135% 


Results 


Postoperative Mortality 2 

12 patients died in hospital following operation giving a postoperative mortality rate of 13-57. 
The causes of the postoperative deaths are outlined in Table IIT, more than half of the fatalities 
being due to septic complications. 
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Postoperative Morbidity 


Convalescence was uneventful in 55 patients; 22 developed serious complications (Table IV). 
Sepsis and urinary leakage were common. The rectal tube was retained in situ until leakage ceased, 


Table IV 


Morbidity: Postoperative 
Complications in 22 Patients 





Pelvic collections 
Wound sepsis 
Leakage of urine 
Burst abdomen 
Intestinal obstruction 
Chest infection 


COM tA v2 XD SO US 





and if still present at 4 weeks the condition was arbitrarily defined as a fistula. This occurred in 
4 patients, each of whom was re-explored and in all instances the lower end of the ureter was found 
to have sloughed. 


Radiological Studies 


The function and configuration of the upper urinary tract were assessed by intravenous pyelo- 
graphy. The fate of 115 kidneys thus examined is shown in Table V. 


Table V 


Radiological Appearance of 
115 Kidneys Following Operation 


Unchanged 37 
Improved 31 
Deteriorated 27 


The pyelographic appearance was unchanged in most cases (Fig 2). Evidence of improved 
drainage of the upper urinary tract could be demonstrated in 27° of cases. 

Deterioration in the radiological appearance was seen in 27 kidneys (Table VI). Anastomotic 
strictures were the commonest cause of deterioration (Fig. 3). Pyelonephritis (Fig. 4) was observed 
in 9 kidneys. Ureteral kinks (Fig. 5) responsible for back pressure, were seen on 3 occasions. 

Contrary to what might be expected, reflux does not seem to be a factor of major importance in 
renal deterioration. All cases studied by ascending proctography revealed free procto-ureteral 
reflux (Fig. 6, A). It seems that the deleterious effects of reflux are minimal in a low pressure system, 
such as that which exists in the rectal bladder (Smith and Hinman, 1955; Ghoneim, 1970). 


Rectal Bladder Function 


The rectal bladder proved to be a balanced reservoir. Proctography and post-evacuation films 
(Fig. 6), showed that the rectal bladder can empty completely. This was a constant finding 
supported by the evidence of rectal catheterisation. 

Table VII indicates the frequency of voiding in 60 patients. It is of interest that the anatomical 
(measured volumes) capacity is greater than the ultimate functional capacity (voided volumes); an 
observation reported also by previous investigators (Maluf, 1958; Stamey, 1971). Measurements 
obtained in 12 cases are given in Table VIII. 

46/5—M 
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Consideration of the physiology of the rectum provides a possible explanation for this observa- 
tion. Distension of the rectum is the stimulus normally interpreted by individuals as a desire to 
pass faeces. The lower part of the rectum immediately above the anal sphincter is more sensitive to 
this latter form of stimulation than is the upper part (Goligher and Hughes, 1951). In this study 





Fig. 2. I. V.P. A, preoperative, B, postoperative. Demonstrates unchanged appearance. 


Table VI 


Causes of Deterioration of 
Radiological Appearance 


Stricture 15 
Kinks 3 
Pyelonephritis 9 


the anatomical capacity was measured while the patients were supine, but the functional capacity 
was measured while the patients were erect. In the latter case urine collecting in the reservoir was 
readily accumulated in the lower rectum, stimulating an early desire to void. This was demon- 
strated radiologically in 6 patients (Fig. 7). Ascending proctograms were carried out in erect and 
supine positions. 50 ml increments of diluted urographin were slowly introduced into the rectum 
via a catheter and serial radiographs were taken. With the patient lying supine, the upper rectum 
and sigmoid loop began to fill (SI). As the volume increased, the contrast medium refluxed into 
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the ureters and kidneys, and finally the lower rectum became distended (S6), when the patient felt 
the desire to void. In contrast, proctograms performed in the erect position showed filling of the 
lower rectum at an earlier stage (El). leading to an early onset of the desire to void (E4). 





Fig. 3. Postoperative LV.P., a stricture on the 


f Fig. 4. I. V.P., Left pyelonephritis. 
left uretero-rectal anastomosis 





Fig. 5. LV.P. A kink of the left 


Fig. 6. Proctograms. A, Ascending proctography: 
ureter. 


reflux. B, Post-micturition 


bilateral procto-ureteral 
almost complete evacuation. 
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Although the rectal bladder is a continent reservoir (Table IX) nocturnal leakage occurred in 
40% of cases. Anal continence is dependent on an acquired capacity to suppress the natural urge 
to defaecate which requires normal neuromuscular control. The nature of the rectal contents is 
recognised by the somatic sensory apparatus in the anal canal (Duthie and Bennett, 1963). The 
internal anal sphincter is responsible for resting muscular centrol with the external sphincter acting 
only as an emergency reinforcement (Duthie, 1967). During sleep this emergency control is not 
working; small quantities of urine can pass, possibly being sensed as gas. 


Table VII 


Frequency of Micturition After Operation 





Day Night 
D s Cinna eee X PAARE EIAN LIAA Š 
No. of No. of 

Rate Patients y Patients v 
Less than 2 11 18-3 25 41-6 

2-3 31 51:6 18 30 

4-5 10 166 12 20 
6+ 8 13-3 5 83 





Table VIII 


Capacity of Rectal Bladders 
(12 Cases) 





*St. DV. 


Measured capacity — 420 - 80 ml 
Voiding capacity 230+ 50 ml 





* St. DV, = Standard Deviation. 


Social States of Patients with a Rectal Bladder 


The patient with a terminal colostomy rapidly acquires the habit of regular evacuation once or 
twice a day, and management is simple. The use of a special collecting apparatus is unnecessary; 
a simple abdominal belt is all that is required. Table X shows the social state of 32 patients with 
a rectal bladder, | year after operation. It can be seen that 90% of patients surviving the 
operation are active and socially acceptable individuals. 


Conclusions 


We find the construction of a rectal bladder to be an excellent method of urinary diversion. 
Although it entails the formation of a colostomy, its management is easier than that of an ileal 
conduit and it does net require any special collecting apparatus. 

Separation of faecal and urinary streams does of course reduce the hazards of urinary infection 
which are so common after simple uretero-colic anastomosis. 

We prefer mucosa-to-mucosa anastomosis. The harmful effects of reflux are minimised by the 
low voiding pressure ef the rectal bladder, and reflux itself is of course of less consequence as the 
faecal stream has been diverted. Stenosis is more likely to follow oblique implantation of the 
ureter and is more dangerous than reflux (Kuss et al., 1970). 
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Fig. 7. Ascending proctography, "S" 
was erect. Nore: Earlier desire to void 


filling while patient was supine; “E”: filling while patient 
and less functional capacity in the erect posture. 


tn 
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Nocturnal urinary leakage is fairly common but can be controlled to a large extent by fluid 
regulation. The capacity of the reservoir can be increased by dividing the bowel at least 7-5 cm 
above the rectosigmoid janction, thus decreasing postoperative frequency. 

On balance, the procedure can be recommended as a standard method for many cases requiring" 
urinary diversion. 


Table IX 


Continence 








Complete I ncompiete c omplete Incomplete 


No. 56 4 36 24 





% 93:3 6:5 60 40 
Table X 


Social Status of 32 Patients 
One Year after Surgery 





No. T 
Back to previous work 8 25 
Back to lighter work 24 66 
Invalid 3 9 





Summary 


89 patients suffering from carcinoma of the bladder treated by cystectomy and construction of a 
rectal bladder were reviewed. 

The immediate postoperative mortality was 12-5°%, most deaths being due to infection, 

64 patients had been followed for 6 months to 3 years. 

The 64 patients possessed a total of 115 kidneys, and there was radiological evidence of post- 
operative deterioration in 23 instances. Anastomotic stricture formation was the commonest 
complication. 

Measurement of rectal bladder capacity showed the functional to be smaller than the ana- 
tomical. This was shown radiologically to be due to a change of posture; the capacity is greater 
when the patient is supine than when he is erect. 

Nearly all patients were continent by day; leakage at night occurred in 407; 

29 of 32 patients were at work | year after operation. 
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The Use of Frusemide and Epsilon-Amino-Caproic- 
Acid in Transurethral Prostatectomy 


C. J. SMART, A. R. TURNBULL and J. D. JENKINS 
Southampton University Hospital Group, Southampton 


Epsilon-amino-caproic-acid (E.A.C.A.), a synthetic inhibitor of fibrinolytic activity, has been 
shown to be a safe and effective method of reducing blood loss following prostatectomy, McNichol 
et al. (1961), Anderson (1962), Vinnicombe and Shuttleworth (1966a and 5), Kirkman (1967) and 
Gordon-Smith er al. (1972). The use of frusemide to promote a postoperative diuresis to prevent 
clot retention following prostatectomy has been claimed to have advantages over other forms of 
irrigation in terms of simplicity, safety and prophylaxis against renal failure, Jameson (1969), 
Essenhigh and Eustace (1969) and Williams (1972). 

In this study the combined effect of E.A.C.A. and frusemide has been examined in a group of 
patients undergoing transurethral prostatectomy. 


Methods 


111 consecutive patients undergoing transurethral prostatectomy between September 1972 and 
March 1973 were studied, and all the patients were routinely given a postoperative frusemide 
diuresis. A pilot study was first performed with varying doses of frusemide and the electrolyte 
requirements were calculated by measuring the urinary losses over the first 24 hours post- 
operatively. The regimen shown in Table I was found to be the most satisfactory. 








Table I 
Frusemide LV. Fluid 
40 mg LV. at end of operation Peroperative: 1 litre Hartman's 
20 mg ILM. after 2 hours and then solution + blood for losses > 500 ml 
20 mg 1.M./orally 4 hourly for Postoperative: N/S 500 ml alternating 
24 hours D/S 500 ml 4 hourly 





(D/S = Dextrose Saline; N/S = Normal Saline) 


Further blood transfusions or extra N/S were given if the clinical state indicated that this was 
necessary. The intravenous infusion was continued overnight until adequate oral intake was 
achieved. 

E.A.C.A. was given to a randomised selection of patients, by double blind technique; the 
controls received matched N/S ampoules. 4 g of E.A.C.A. were infused during the operation and 
| g E.A.C.A. per hour (4 g/500 ml bottle) was given intravenously for the first 12 hours post- 
operatively, making a total of 16 g. 

The transurethral prostatectomies were performed under general anaesthesia, supplemented by 
epidural anaesthesia in 2 cases. Resections were performed using the Storz 27-5 F resectoscope, 
irrigating with 1:57; glycine (Travenol). On completion of the prostatectomy a 22 F plastic Foley 
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catheter was inserted into the bladder, the balloon inflated with 30 ml of sterile water and light 
traction applied to hold the balloon against the bladder neck. Continuous drainage into a plastic 
drainage bag with a non-return valve was instituted and the patient returned to the recovery ward, 
to remain there until satisfactory drainage was maintained, before returning to the main ward. 

Blood loss was measured during the operation and during the first 24 hours postoperatively. A 
trial extraction of blood was first performed from both glycine and urine, and it was found that a 
1007; recovery could be attained. The intraoperative glycine washouts were collected, measured, 
thoroughly mixed, and an aliquot was removed for haemoglobin estimation. Similarly, the 24-hour 
urine collection was measured, mixed, and an aliquot removed for haemoglobin estimation. From 
the knowledge of these figures, and of the patient's haemoglobin, it was possible to calculate the 
blood loss. 

Haemoglobin, urea and electrolytes measurements and mid-stream urine cultures were performed 
routinely, pre- and postoperatively on all patients. Careful observations were made for clinical 
evidence of cardiac failure or deep vein thrombosis. Difficulties in catheter management were 
recorded by the medical:and nursing staff, noting whether the catheter needed aspirating, whether 
any washouts were required, when the catheter was removed, and whether re-catheterisation was 
necessary. 


Results 
The age, and mode of presentation of the patients were similar in both groups, as were the types of 


anaesthesia used. The weights of the resected prostate and the histology of the tissue removed were 
comparable. This is shown in Table II. 





Table H 
E.A.C.A. Control 
S.D. S.D. 
Age 68.9 12-1 years 66-0+ 11-0 years 
Presentation Prostatism 35 36 
Acute retention 12 15 
Chronic retention 8 5 
Total 55 56 
Anaesthetic Spontaneous 
respiration 44 43 
Controlled 
ventilation 10 12 
Epidural 
anaesthesia 1 l 
&.D. S.D. 
Weight ]82:*11g 17-64 10-6 g 
Histology Benign 
hyperplasia 47 48 
Carcinoma 8 8 





A reduction in blood loss of 57°% over the first 24 hours postoperatively was noted in the group 


receiving E.A.C.A. This reduction is statistically significant at greater than 2 standard errors of 
difference. These losses are compared in Table III. 
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Table IZ 

Blood Loss E.A.C.A, Control 
S.D. S.D. 

Operative 145:4 136-2 ml 115-9 + 139-8 ml 

Postoperative S.D S.D. 


first 24 hours 472+ 475ml 1094515795 ml 





The volume of irrigating fluid required was similar in each group, but the postoperative diuresis 
in the patients receiving E.A.C.A. was significantly less than the control group (2 standard 
errors of difference). These volumes are shown in Table IV. 





Table IV 
E.A.C.A. Control 
Volume of S.D. S.D. 
irrigating fluid 11-44 5:28 litres 10-8 4- 6:0 litres 
Diuresis first S.D. S.D. 
24 hours 3:870 € 1-065 litres 4-432 + 1-129 litres 





There were fewer problems with catheter management in the E.A.C.A, group. These are 
presented in Table V. 


Table V 


Catheter Management 





E.A.C.À. Control 
Washouts 7 10 
Change of catheter 0 5 
Return to theatre for 
evacuation of clot 0 I 
S.D S.D 


Catheter removed 2-09 + 1-40 days 226+ 1 0 days 





The postoperative infection rate was also lower in the E.A.C.A. group as shown in Table VI 





Table VI 
Infection 

E.A.C.A. Control 
Insufficient data 61975 7272) 


Infected preoperatively 10 (20%) 6 (12%) 
Developed infection 
postoperatively 5 (13%) 8 (1925) 
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The duration of hospital stay was similar in both groups, 6:3 + 3:2 days for E.A.C.A. group and 
6:8 3:3 days for contrel. There was no mortality or recorded thrombo-embolic episodes in 
either group within 3 menths of the operation. Three patients given E.A.C.A. were re-admitted 
with secondary haemorrhage compared with ! of the control patients. i 


Discussion 


In this Unit approximately 250 transurethral prostatectomies are performed each year. The usual 
method of postoperative bladder drainage was a frusemide diuresis as outlined, and a 22 F plastic 
Foley catheter with light traction and continuous drainage. Whilst drainage in the main was 
satisfactory, it was noted that a significant number of patients required catheter attention; either 
aspiration of clot, washouts or even change of catheter. These problems usually arose in the first 
postoperative hour. A postoperative regimen has therefore been devised, adding E.A.C.A. to the 
frusemide diuresis in an attempt to minimise haemorrhage and catheter complications. This 
regimen has been compared with a control group receiving the frusemide diuresis alone. The 
combined effect of posteperative E.A.C.A. and frusemide has not previously been reported. 

The peroperative bloed losses recorded in this series correspond to those observed by other 
workers (Symes et al., 1972) and were not influenced by E.A.C.A. However, the postoperative 
blood loss was significantly reduced in patients receiving E. A.C.A. as compared with those 
receiving a frusemide diuresis alone. As a result, less interference with the closed drainage system 
was required in the E. A.C.A. group compared with the control group. The control group, how- 
ever, was still comparable with other series using continuous irrigation, continuous drainage and 
frusemide diuresis Symes er al. (1969), Essenhigh and Eustace (1969). 

The greater the interference with a closed drainage system the higher the rate of infection. In 
this series the postoperative infection rate was lower in the group given E.A.C.A.—(13%) 
compared with controls (1927). The infection rates in both groups, however, were greater than 
have been reported elsewhere, Symes et al. (1972). This relatively high infection rate may have been 
due to the omission of chlorhexidine from the drainage system because of its interference with the 
estimation of blood loss. 

One observation which requires further investigation is the significant reduction in diuresis in 
patients given E.A.C.A. 


Summary 


A randomised prospective clinical trial has been performed to assess the effectiveness of giving 
£-amino-caproic-acid to patients routinely receiving a frusemide diuresis, following transurethral 
prostatectomy. A significant reduction in postoperative blood loss, and fewer problems related to 
catheter management and infection were noted in the group of patients receiving E.A.C.A. 


We wish to thank Dr D, Pearce and Dr W. E. Waters for their help in devising the trial, Mr R. Rumble and Mr 
B. Howard for their technical assistance and the nursing staff of Southampton General Hospital for their co- 
operation. 
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‘Prostatic Calculi as a Source of Recurrent 
Bacteriuria in the Male 


SUSANNAH EYKYN, M. I. BULTITUDE, M. E. MAYO and R. W. LLOYD-DAVIES 
Departments of Microbiology and Urology, St Thomas's Hospital, London, S.E.1 


Minute calculi are frequently found in the prostate in men over 50 years of age (Joly, 1929; 
Riches and Muir, 1933); larger calculi are less common. In a study of 3,510 men of average age 
56 years, Fox (1960) found an incidence of 13:877 of radio-opaque stones; of these 4% had 
associated urinary tract infection and 8-5% were stated to have prostatitis, though this was not 
defined. Renal calculi were noted to be present in 10-597 of men with prostatic stones. There have 
been few investigations into the relationship between prostatic calculi and recurrent urinary tract 
infection. It is possible that in these patients the stones act as a continuing source of bacteria in 
the same way as Nemoy and Stamey (1971) suggested in their study of renal stones. We report here 
3 patients with relapsing bacteriuria in whom the infecting bacteria were grown from prostatic 
calculi. 


Methods Used in Investigation of These Patients 


Localisation of Infection by Ureteric Catheterisation 
The method used is fully described by Eykyn et al. (1972) and is based on that described by Stamey, 
Govan and Palmer (1965). 


Lower Tract Localisation 
The method used is that described by Meares and Stamey (1968). 


Serum Antibodies 


The method used was the direct bacterial agglutination technique as described by Brumfitt and 
Percival (1964). 


Culture of Prostatic Calculi and Prostatic Tissue 


The calculi (or tissue) were shaken for about 1 minute in 8 successive 10 ml aliquots of nutrient 
broth. A standard loop (approximate volume of 0-006 ml) of the first broth washings and of the 
last broth washings was cultured on C.L.E.D. agar (Oxoid CM 301) and on blood agar incubated 
aerobically and anaerobically for 3 days. The object of the broth washings was to remove any 
contamination that might be present on the surface. The stone or tissue was then crushed in a 
sterile mortar using a few drops of nutrient broth, and a standard loopful of the crushings was 
cultured as above. 


Results 


The results for the various investigations performed on the 3 patients are shown in Tables I to III 
and Table IV shows the biochemical characteristics, antibiotic sensitivity patterns and serotypes of 
the organisms isolated. 
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Case Reports 


Case 1. A 33-year-old man presented in August 1970 with a 3-month history of intermittent bilateral lumbar pain, 
day frequency, burning on micturition and night sweats. s 
Escherichia coli, sensitive tc all antibiotics tested, was cultured from a mid-stream urine and excretion urography 
showed a cavity in the left kidney which communicated with the upper calyx, and atrophy of the upper pole. The 
right upper tract was normal. Numerous prostatic calculi were noted to be present (Fig. 1) and there was a small 
residual urine volume after mscturition. No reflux was demonstrated on micturating cysto-urethrography. No acid 

fast bacilli were seen on smear or grown on culture from repeated early morning specimens of urine. 
Localisation of infection by ureteric catheterisation showed bilateral renal infection (Table I) and an antibody 
titre of 1:1,280 to the infecting strain of £. coli was found in the patient's serum. He was treated with cephalexin for 


2 weeks with symptomatic improvement, but over the next 2 years his urine was repeatedly infected with the same 





Fig. 1. Case | 


E. coli despite various courses of appropriate antimicrobial therapy. Two attempts were made to localise infection 
within his lower urinary tract (see Table 11), but no proof of prostatic infection was obtained; on the first occasion 
only scanty urethral commensals were grown and on the second his urine was infected and a heavy growth of 
E. coli was obtained from ali specimens. A further upper tract localisation in October 1972 was again suggestive of 
bilateral renal infection but the serum antibody titre could not be estimated because the £. coli persistently auto- 
agglutinated. Endoscopy carried out in 1970 showed minor trabeculation of the bladder; 2 years later this had 
increased and definite bladder neck obstruction was present. A transurethral resection of prostate was performed on 
16th October 1972, and most but not all of the prostatic calculi were removed. The crushed prostatic tissue was 
sterile on culture but the crushed stones yielded a heavy growth of the same £. coli as that repeatedly cultured from 
the urine. The patient was discharged with sterile urine on no antimicrobial therapy but urinary infection recurred 
within I month of surgery. Treatment with low dosage sulphamethizele (100 mg b.d.) was then started and his urine 
has remained sterile on this regimen for 9 months, his symptoms markedly improved, and when he was last seen he 
had no complaints. 


Case 2. A 60-year-old man initially presented in 1968 with a 5-year history of left groin and testicular pain. He was 
found to have a small inguinal hernia which was repaired; at operation his testis was normal and a small epididymal 
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cyst was aspirated. A routine urine culture before surgery yielded a heavy growth of E. coli (not serotyped) which 
was eradicated with ampicillin. He was seen at regular intervals over the next 3 years; within 1 month of operation 
his testicular pain had recurred and he also developed marked day frequency with some nocturia, perineal pain, 
dow backache and dysuria. Prostatic tenderness was noted on several occasions, Urine cultures during this period 
showed recurrent infection with £. coli, usually with 2 fully sensitive strains. He received numerous courses of anti- 
microbial therapy. Mild bladder neck obstruction was found on endoscopy; excretion urography showed normal 
upper tracts but numerous prostatic calculi were noted and the radiographic appearance of these was similar to 
case 1 (see Fig. 1). A small residual volume of urine was present after micturition and no reflux was demon- 
strated on micturating cysto-urethrography. Lower tract localisation was attempted on 1 occasion only, but the 


Table I 


Upper Tract Localisations 





Bacterial Counts per ml Urine 
"——— —— — — — -— 


RK3 RK4 RKS LKi LK2 LK3 LK4 LK5 











Case Date Organism 
1 21.9.70 E. coli 106 — 10? 104 104 105 10475 10475 105 104 105 
9.10.72 E. coli 10? 105 104-5 10475 10475 102-3 10273 10273 103 10? 
2 2.11.72 E. coli 10575 10? 102 10 102 Q 0 0 0 0 
Land H 





CSU = Cystoscopie specimens. 

WB = Washed bladder. 

RK = Right kidney, successive specimens 1-5. 
LK = Left kidney, successive specimens 1-5. 


Table II 


Lower Tract Localisations 


puE—-——R————————————— A PEE Emm 


Organisms per ml 


pauuu——— —————— ety 








Case Date Organisms VBI VB2 EPS VB3 
1 28.1.72 Urethral flora « 100 « 100 « 100 « 100 
13.10.72 E. coli 107 107 no 107 
specimen 
2 27.10.71 E. coli Y and H 107 107 no 107 
specimen 
VBI-3 = Voided bladder specimens. 


uod 


EPS Expressed prostatic secretion. 


patient's urine was heavily infected at the time (Table II). Upper tract localisation showed right renal infection with 
E. coli VL and H (Table I) but no antibodies to these organisms were demonstrated in his serum. A transurethral 
resection of prostate and bladder neck was performed on 8th November 1971. The crushed prostatic calculi yielded 
a profuse growth of £. coli I and II and also a scanty growth of a further serotype E. coli IIT which was resistant to 
sulphonamide, ampicillin and cephaloridine, and which had never been cultured from his urine, The crushed 
prostatic tissue yielded only a scanty growth of all 3 strains (Table IIT). Despite surgery and continued treatment 
with cotrimoxazole, symptomatic bacteriuria recurred within 6 weeks; the patient also suffered persistent pain from 
epididymitis for which a left orchidectomy was performed in January 1972. He was re-admitted in December 1972 
because of persistent dysuria, frequency, perineal pain and backache. A retropubic enucleation of the remaining 
prostatic adenoma was performed in January 1973; most of the remaining prostatic calculi were removed at this 
time and when crushed yielded a heavy growth of E. coli I. Only a scanty growth, also of this serotype, was obtained 
from the crushed prostatic tissue. Infection recurred within 1 month of surgery and although his urine can readily be 


46/5—N 
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rendered sterile and his symptoms controlled with cotrimoxazole, if this drug is discontinued the E. cali and the 
symptoms inevitably return. 


Case 3. A 47-year-old man was first seen at St Thomas's Hospital in 1962 with a long-standing history of recurrent 
attacks of frequency and dysuria and a recent history of suprapubic and loin pain. At this time a mid-stream culture 


Table III 


Prostatic Calculi and Tissue 














Urine 
from: 
Case Date Endoscopy Specimen First Washing Last Washing Crush 
1 16.10.72 No growth Tissue No growth No growth No growth 
Calculi + E. coli + E. coli +++ E. coli 
2 6.11.71 No growth Tissue ++ E. coli + E. coli + E. coli 
I, HH, III I, H, HI I, HI, HH 
Calculi x E coli ++ E. coli +++ E. coli 
I, H, il 1, H, HI Lu 
+ E. coli 
HI 
4.1.73 No growth Tissue + E. coli No growth + E. coli 
Lu LH 
Calculi + £. coli No growth +++ E. coli 
Lu LH 
3 30.10.72 No growth Tissue No growth No growth No growth 
Calculi t E. coli No growth + E. coli 
+ Few colonies; + scanty growth; ++ moderate growth; +++ heavy growth. 
Table IV 
Ep —— -——— — —Àsss— — ———— ee 
Biochemical Antibiotic 
Case Organism Characteristics Sensitivity Serotype 
1 *ONPG negative Fully sensitive 0 rough HI 
2 E. coli l ONPG negative Fully sensitive 04 K12 H- 
(large mucoid colony) 
E. coli ll ONP late positive Fully sensitive 0 unidentifiable 
(smaller flat colony) with 149 antisera 
E. coli VI ONPG positive Resistant to 06 K2ac H3 
ampicillin and 
cephaloridine 
3 E. coli ONPG positive Resistant to 083 K? H31 
ampicillin and 
sulphonamide 








* ONPG O-nitrophenyl-8-D-galactopyranoside test to detect potential lactose fermenters, 


of his urine was reported to have grown E. coli (antibiotic sensitivity was not recorded) and an excretory urogram 
was normal. A minor anterior urethral stricture was found on instrumentation and this was dilated. The patient was 
not seen again until May 1972, when he was complaining of gross day frequency without nocturia, some hesitancy, 
slight dysuria and persistent loin and suprapubic pain. Æ. coli resistant to sulphonamide and ampicillin was grown 
from his urine. Excretion urography showed normal upper tracts and numerous prostatic calculi were present. 
There was a small residual urine volume after micturition. When admitted to hospital 1 month later his urine was 
sterile as a result of antimicrebial therapy and it was therefore not possible to undertake upper tract localisation. 
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Lower tract localisation was not attempted either. In October 1972, endoscopy showed trabeculation of the bladder 
with marked bladder neck obstruction but no urethral stricture was present. A transurethral resection of prostate 
and bladder neck was carried out. The same serotype of E. coli as had been previously isolated from the urine, was 
grown from the crushed prostatic calculi, although the crushed prostatic tissue was sterile (Table HI). Following 
surgery, infection recurred within 1 month, and was controlled only by continuous therapy with cotrimoxazole but 
the patient continues to complain of frequency and difficulty related to the development of a bulbar stricture. 


Discussion 


There seems little doubt that the prostatic calculi harboured the strains of E. coli responsible for 
the recurrent urinary tract infections in these 3 patients. It is interesting that, whereas the crushed 
calculi yielded large numbers of organisms on culture, only small numbers were grown from the 
culture of the crushed prostatic tissue. This would seem to suggest that it was the calculi rather 
than the prostatic tissue itself which was the main source of the infecting organism. However, at 
the time of surgery all 3 patients were either currently receiving an antibiotic or had very recently 
been treated with one and it is possible that this could perhaps have influenced the results of 
culture of the prostatic tissue. 

Meares and Stamey (1968) consider that chronic bacterial prostatitis characterised by the 
presence of small numbers of bacteria in the prostatic secretion is an important cause of recurrent 
urinary tract infection in the male. The patients we have described had the symptoms of "clinical" 
chronic prostatitis and all had symptomatic recurrent bacteriuria but we failed to recover the 
organisms responsible for the repeated episodes of urinary infection from the prostatic secretion in 
the 2 patients in whom this was attempted. In 2 of the 3 patients the prostatic tissue obtained at 
operation was sterile. Nemoy and Stamey (1971) have shown that when renal stones are associated 
with infection, the infecting bacteria reside within the stones and are therefore protected from the 
action of antimicrobial agents. Our findings would suggest that this may also apply to prostatic 
calculi. 

Meares and Stamey (1968) suggest that prostatic infection may be a cause of renal infection and 
stones and describe a patient in whom this was thought to have occurred. In cases 1 and 2 renal 
infection was demonstrated; in case 1 both kidneys were infected on upper tract localisation and 
the urogram was abnormal on the left, and in case 2 the right kidney was shown to be infected 
though the urogram was normal. It could be argued that infection within the kidney was the 
original source of relapsing bacteriuria which then became lodged in the prostatic stones, but it is 
unusual in patients with chronic infection with proven renal involvement for the urogram to be 
normal as in case 2. 

Although prostatic calculi are common, they are usually entirely asymptomatic. We have 
cultured crushed prostatic calculi from 8 patients who did not have a history of recurrent urinary 
tract infection; no organisms were grown in 6 and Staphylococcus albus in 2. Although very small 
numbers are involved here it seems unlikely that £. coli commonly resides in prostatic stones in the 
absence of recurrent urinary tract infection. It is suggested that once bacteria become established 
within prostatic stones, the stones act as a persistent nucleus of infection and are protected from 
the action of antimicrobial agents. Antibiotic treatment in these patients can at best only be 
suppressive, relapses occurring whenever drugs are discontinued and sometimes despite drugs. 


Summary 


Three patients with recurrent symptomatic bacteriuria are presented, in each of whom radio- 
opaque prostatic calculi were present and were shown to harbour the infecting organism. 


We thank Dr B. Rowe for kindly typing the E. coli strains and Miss C. Jenkins for careful technical assistance. 


532 BRITISH JOURNAL OF UROLOGY 
References 


Brumerrr, W. and PERCIVAL, A. (1964). Specific antibody response of patients with significant bacteriuria. In: 
Proceedings of the Second International Congress of Nephrology, edited by J. Vostal and G. Richet, pp. 260* 
261. Amsterdam: Excerpta Medica. 

Eykyn, S., LLovp-Davres, R. W., SHUTTLEWORTH, K. E, D. and VINNICOMBE, J. (1972). The localization of urinary 
tract infection by ureteric catheterization. Investigative Urology, 9, 271-275. 

Fox, M. (1960). The association of stones in the upper urinary tract with prostatic calculi. British Journal of Urology, 
32, 458-463. 

Jory, J. S. (1929). Stone and Calculous Disease of the Urinary Organs, p. 519, London: Heinemann, 

Meares, E. M. and Stamey, T. A. (1968). Bacteriologic localization patterns in bacterial prostatitis and urethritis. 
Investigative Urology, 5, 492-518. 

Nemoy, N. J. and Sramey, T. A. (1971). Surgical, bacteriological, and biochemical management of “infection 
stones”. Journal of the American Medical Association, 215, 1470-1476. 

Rucurs, E. W. and Mur, E. G. (1933). The relationship of the structure of the enlarged prostate to the end-results 
of prostatectomy. Britisk Journal of Surgery, 20, 366-387. 

Stamey, T. A., Govan, D. E. and Parmer, J. M. (1965). The localization and treatment of urinary tract infections: 
the role of bactericidal urine levels as opposed to serum levels. Medicine, 44, 1-36. 


The Authors 


Susannah Eykyn, MB, BS, becturer in Microbiology. 

M. I, Bultitude, FRCS, Research Senior Registrar in Urology. 
M. E. Mayo, FRCS, Senior Registrar in Urology. 

R. W. Lloyd-Davies, MS, FRCS, Consultant Urologist. 


Requests for reprints should be addressed to Dr S. Eykyn, Department of Microbiology, St Thomas's Hospital, 
London S.E.1. 


British Journal of Urology (1974), 46, 533-535 


The Crystalline Composition of Prostatic Calculi 


D. JUNE SUTOR and SUSAN E. WOOLEY 
Department of Chemistry, University College, 20 Gordon Street, London, W.C.I 


Very few prostatic calculi have been analysed by the X-ray powder method, a technique which 
gives the exact nature of the crystalline material present and not, as in chemical analysis, a jumble 
of ions which are often impossible or difficult to relate. Huggins and Bear (1944) studied 2 true 
prostatic stones using this method, found the chief constituent was the same as that of bone, but 
wrongly reported it as being tricalcium phosphate instead of apatite probably because of the 
confusion existing then over the composition of the different calcium phosphates. No other 
crystalline material was found. Over the last 7 years, we have received 28 prostatic calculi for 
analysis by X-ray diffraction. The results are summarised here since they show the presence of a 
calcium phosphate not previously reported in prostatic calculi as well as providing the first 
comprehensive X-ray analysis of this type of stone. 


Material and Method 


The stones ranged in weight from 0-004 to 22-5 g and came from patients whose ages ranged from 
30 to 92 years. They were analysed using the techniques described in an earlier paper (Lonsdale, 
Sutor and Wooley, 1968). 


Results 


The crystalline compounds identified in the stones are carbonate-apatite, hydroxyapatite, whit- 
lockite (8-Ca;(PO4)2), calcium oxalate monohydrate and dihydrate, anhydrous uric acid, uric acid 
dihydrate, struvite (MgNH;PO,.6H530), cystine and ammonium acid urate. The composition of 
each stone is given in the Table. 14 calculi consist of one or more of the 3 calcium phosphates 
(carbonate-apatite, hydroxyapatite and whitlockite). There are 6 stones composed of calcium 
oxalate -- calcium phosphate, 3 of uric acid J- calcium oxalate, 2 of calcium oxalate, 2 associated 
with infection by urea-splitting organisms in that they contain carbonate-apatite + struvite, and 
one of cystine. 


Discussion 


Endogenous prostatic calculi are found in the substance of the prostate and form from the 
prostatic fluid while the exogenous ones are in the urethra or some existing pocket in the prostate 
and are derived primarily from urine. Information as to type was provided in the case of only 3 of 
the stones analysed here and these were of the endogenous variety consisting of apatite + whit- 
lockite. However, most of the endogenous prostatic calculi in this collection can be differentiated 
by their composition. Inspection of tables giving the composition of prostatic fluid (Sunderman 
and Boerner, 1949) suggests that of all the constituents only apatite and whitlockite can form in 
this secretion. Furthermore, a comparison of the frequency of occurrence of the different com- 
position types with those in collections of adult lower urinary tract stones (Sutor, Wooley and 
533 


§34 BRITISH JOURNAL OF UROLOGY 


Illingworth, 1974a and bi shows that in the latter group, whitlockite is a rare constituent and only 
a small proportion of stones consists entirely of apatite while in the prostatic calculi whitlockite is 
a major constituent and pure apatite stones are extremely common. Endogenous prostatic calculi 
are therefore composed cf apatite or apatite + whitlockite like stones from salivary glands (Jensen 
and Dano, 1952). These compounds are also important constituents of dental calculi (Jensen and 
Rowles, 1957) but rarely occur in gallstones (Sutor and Wooley, 1971). Whitlockite had not been 
previously reported as cecurring in prostatic calculi. Its identification has now established the 
similarity in composition between salivary and prostatic stones and suggests apatite and whit- 
lockite are likely to be tbe representative constituents of glandular calculi. 


Table 


Composition of the Prostatic Calculi 





No. of No. of 
Constituents Present Stones Constituents Present Stones 
Fl+F4 5 CI 1 
Fl 4 C1+C2 1 
F2 2 
Fl+F2 2 D 1 
2+ F4 1 
Al4CI 1 
C1+Fi4+ F2 2 Al+Ci+C2 Í 
CI F2 1 AI+A24C14+C2 i 
C2+Fi 1 
C1+C2+ F2 1 Ci+FI+F2+G2 1 
CIF C2«-FI F2 1 
B+FI+G2 i 
pne———————————(——H—— a RRoSÓ 
Key: 
Al = anhydrous uric acid, A2 = uric acid dihydrate, 
B = ammonium acid urate, Cl = calcium oxalate monohydrate, 
C2 = calcium oxalate dihydrate, D = cystine, 
F1 = carbonate-apatite, F2 = hydroxyapatite, 
F4 = whitlockite, G2 = struvite. 
Summary 


This work was financed by the Medical Research Council. 
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‘The Response of Prostatic Fluid pH in Inflammation 


N. J. BLACKLOCK and J. P. BEAVIS 
Department of Urology, Royal Naval Hospital, Haslar, Gosport, Hants 


Winningham, Nemoy and Stamey (1968) were the first to draw attention to the significance of 
the pH environment of the prostatic acini and ducts in respect of their penetration by drugs and 
in particular by antibiotics. Using the dog as an experimental model they found that the prostatic 
epithelium appeared to act as a barrier to the passage of antibiotics and antibacterial agents 
from the plasma to the prostatic fluid. Subsequent work (Stamey, Meares and Winningham, 
1970), again carried out on the dog, showed that the basic macrolides, erythromycin and oleando- 
mycin, not only penetrated into the prostatic fluid but were concentrated within it to several 
times the simultaneous plasma level. This phenomenon was accounted for by the principles 
governing the passage of drugs across biological membranes with particular reference to the 
role of non-ionic diffusion of weak acids and bases between membranes with different hydrogen 
ion concentrations since almost all antimicrobial drugs are either one or the other. 

The pH of the fluid in the prostatic acini and ducts has been found both in the experimental 
animal and in the normal human to vary between 6:2 and 6:5. This compares with a plasma pH 
of 7-4. The presence of a pH gradient of considerable magnitude across prostatic epithelium 
introduces the phenomenon of ion trapping which, according to Stamey et al. (1970), is one of 
the factors involved in the concentration of the basic macrolides in prostatic fluid. The principles 
of this phenomenon are summarised in Figure 1. A basic antibiotic with high pKa is unionised 
in the tissue fluid with its pH of 7-4 and the cell membrane of the prostatic epithelium is therefore 
relatively permeable to its molecules; having passed into normal prostatic fluid with its pH of 
6-5 this antibiotic becomes ionised and in the ionised state finds the cell membrane of the prostatic 
epithelium relatively impermeable to its passage back into the tissue fluid. The molecules are 
therefore “trapped”. If the prostatic fluid had a pH equivalent to that of the tissue fluid a similar 
basic antibiotic would remain unionised within the prostatic acini and ducts and therefore in a 
state which would allow its diffusion back into the tissue fluid. Concentration of the antibiotic 
would therefore be unlikely to take place. 

From the findings of Stamey et al. (1970), and assuming a pH in the prostatic fluid of 6-6, 
it appeared that the ideal antimicrobial drug for the treatment of prostatitis was a lipid soluble 
base with a pKa of 8-6 or greater and a maximum biological action at a pH of 6-6. 

Reeves and Ghilchik (1970), using dogs prepared by a technique similar to that suggested by 
Dunn and Stamey (1967), assayed the penetration of the prostatic fluid by the drug trimethoprim. 
Using a derivation of the Henderson-Hasselbach equation (Jacobs, 1940) the predicted ratio of 
trimethoprim concentration in prostatic fluid and plasma was 3:3 : 1, assuming pH values of 
6:6 and 7:4 respectively; in the assays carried out on dogs the ratio of drug concentrations was 
found to approximate the theoretical values. Further studies on the secretion of antibiotics 
into the prostatic fluid of the dog have been carried out by Reeves et al. (1973), in which it was 
found that 7-chlorolincomycin was concentrated within the prostatic fluid and that lincomycin 
and chloramphenicol achieved a concentration equal to that of the serum. 

It is significant that in all of these experiments the canine model was used and furthermore 
the prostate gland was not inflamed. The assumption has been made that similar circumstances 
apply in the human whose gland is the seat of inflammation. 

This paper draws attention to pH changes in human prostatic fluid in the presence of signs 
of inflammation and discusses briefly the implication of this. 
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Fig. 1. Penetration of a basic antibiotic into the prostatic fluid at pH 6-5 and, on the right, at apt of 7-4 or greater, Int 
the latter instance, although the antibiotic may penetrate, it will not be concentrated within the fluid 


Materials and Methods 


Expressed prostatic secretion (EPS) was obtained by a standard method after initial (VBI) and 
mid-stream (VB2) urine specimens at routine examination on a series of patients. Some of these 
had no demonstrable prostatic disease allowing an assumption of normal EPS. Others had 
prostatitis of varying acuteness, this diagnosis being made in the presence of a symptomatology 
of urinary frequency, dysuria, perineal and groin pain and with the finding on direct microscopy 
of the EPS of more than 10 leucocytes per high power field (HPF) throughout a specimen (Black- 
lock, 1970). Quantitative bacteriology was done on all of these specimens, the results showing 
the variation commonly found in this condition (Table). 


Initially the pH was estimated using Camlab Duotest pH papers (Camlab Lid, Cambridge) in the range pH 5-0 
to pH 8-0; the results could be obtained to within 0-3 of a pH unit. It is well known that complex biological solutions 
may produce errors in pH measurements using such techniques. These values were therefore checked using a 
Radiometer pH Microelectrode (Radiometer E5021, V. A. Howe, London). The microelectrode required only 
0-2 ml of fluid and the pH of the samples was measured at a constant temperature of 37°C. 

The 2 techniques of measuring the pH were compared and a correlation co-efficient of 0-97 was obtained, allowing 
the assumption that the Duotest pH paper was a reliable method for further estimations of the pH of EPS. A larger 
series of samples was investigated using this method since it was both simple and rapid. The EPS was tested immedi- 
ately after production and without delay to minimise the possibility of pH being influenced by cooling. 


Results 


EPS containing fewer than 10 leucocytes per HPF was found to have a pH varying between 
6-1 and 7-7 (mean, 6:6). There was therefore similarity in these specimens with normal canine 
prostatic fluid. (Fig. 2) In the series of fluids showing more than 10 leucocytes per HPF, there 
was a variable increase in pH. In general, the greater the number of leucocytes, the higher the 
pH and in the presence of a pronounced leucocyte response pH was as high as 8 (mean, 7-7) 
(Fig. 2 and Table). 

With the inaccuracies inherent in leucocyte counting in specimens of EPS including the 
possibility that expression of the acinar and duct content may be incomplete and the sample 
not therefore representative, there is no validity in equating the number of leucocytes present 
with a specific pH change. It is nevertheless apparent (Table) that leucocyte responses in excess 
of 20 per HPF were accompanied by pH changes to 7:4 or greater. In the more acute cases, 
(Cases 2, 3, 4, 6, 9, 10 and 12, Table) there was the confirmation of bacterial prostatitis in the 
cultures of the EPS or in cultures of both the EPS and the urine specimens. In the less acute cases, 
(Table, Cases 1, 5, 8 and 11) bacteria were either present in small numbers or absent. The raised 
pH of the EPS appeared to be independent of whether bacteria were present or not. In Case 7 
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Table 














Expressed prostatic secretion (EPS) Urine 
. p MÀ M — Bacteria per ml 
Leucocytes Bacteria | eared e eere ume secum e 
Case Symptoms Date per 1/6 field per ml pH VBI VB2 
: a Ts E TATS ixl WIS AMI s : 
+ June '73 15-20 S. Albus 2,000 T4 0 0 
0 7 0 0 
E. Coli 100,000 8 E Coli 100,000 E. Coli 50,000 
S. Pyog. 100,000 TA 0 0 
0 T4 0 0 
E. Coli ? du 74 0 0 
7 0 0 
Ps. pyocyan. 100,000 T7 0 0 
0 65 0 0 
x 0 8 0 0 
-— Aug 73 15 S. Albus 4,000 68 0 0 
6 +(E) May '72 > 50 E. Coli P 000 77 E. Coli 50,000 E. Coli 5, 000 
— July '72 <2 6:5 0 0 
7 + Aug '72 <5 E. Coli 100,000 65 0 0 
- Sept 72 0 65 0 0 
8 + June 72 50 0 78 S. pror 50,000 S. pyog. 2,000 
— Aug 72 10 0 6:5 0 
9 * Nov LN > 50 E. Coli 100,000 - 8 E. Coli 100,000 - E. Coli 50,000 
t Dec '71 <2 E. Coli 10,000 65 0 0 
0 0 


Oct 72 «10 0 71 








12 T April 73 50 E Coli 100,000. . Coli 100,000 E. Coli 100,000 
t May °73 20 0 : — m 
-— June *73 «2 S. Albus 11,000 6:5 0 0 
-— Aug °73 «2 0 65 0 0 





(Table) a culture of 100,000 E. coli in the EPS co-existed with a pH of 6-5; in this case, the leuco- 
cyte count was less than 5 per HPF. In summary, there was no obvious correlation between the 
quantitative bacteriology of the EPS and its pH, but there appeared to be a direct relationship 
between the intensity of the cellular inflammatory response and a rise in pH. 

This pH change appears therefore to be an accompaniment of the inflammatory response of 
the prostatic acini and ducts, and therefore of “prostatitis”, whether this be bacterial or not. A 
possible alkalinising effect in these circumstances of "contamination" of the EPS by fluid from 
the ejaculatory ducts or seminal vesicles was felt to have been excluded by the absence of sperms. 
from all of these specimens. 
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Fig. 2. Prostatic fluid pH response in inflammation. 


During the course of resolution from inflammation, the pH was found to return slowly to the 
normal level. In this respect, since the pH tended to subside more slowly than the cellular inflam- 
matory response, it was possible to have a prostatic fluid in which there were few pus cells present 
but in whom the pH had not yet returned to normal although it was less than the pH during the 
acute phase. This latter phenomenon was useful in the clinical assessment of patients who had 
received antibacterial therapy for a time before reaching hospital and in whom the leucocyte 
response of the EPS had been modified ; in these, the pH generally remained higher than the normal 
mean value of 6-6 (Table, Cases 1, 3, 9 and 10). 

Ludvik (1964) observed a similar change in the pH of EPS in his investigation of cases of 
chronic prostatitis. 


Discussion 


These findings show that in inflammation, whether this is of bacterial origin or not, the pH 
milieu conferred on the prostatic acini and ducts by the prostatic fluid is approximately the same 
as, or higher than, that of plasma and tissue fluid. The pH gradient between the tissue fluid and 
prostatic acini will therefore be minimal or non-existent and may even be reversed in those 
cases in whom the pH is 8. 

Since this phenomenon has been shown to be an accompaniment of an inflammatory reaction 
within the EPS it could be applied as the basis of a simple colorimetric diagnostic test for prosta- 
titis”. It has, however, much greater significance in the consideration of antibiotic concentration 
in the gland acini and ducts in the light of the work previously done in this respect (Winningham 
et al., 1968; Stamey et al., 1970; Reeves and Ghilchik, 1970). 

The assumptions regarding concentration of antibiotics in the acini and ducts of the prostate 
which have been made on the basis of the pH of the prostatic fluid from experiments on the 
normal dog prostate (Winningham et al., 1968; Stamey et al., 1970; Reeves and Ghilchik, 1970) 
are therefore not valid when the prostate is in a state of inflammation. In these circumstances 
the ion-trapping phenomenon will not be a feature and the prostatic fluid concentration of 
drugs such as trimethoprim will theoretically be less than the concentrations found during the 
dog experiments (Fig. 1). The theoretical extent of this can be seen from the graph in Figure 3 
(Reeves et al., 1973. From this it is apparent that whilst achieving a concentration 4 times 
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Prostatic fluid concentration 
Plasma concentration 


3:8 Ady 62 64 66 68 T T2 74 
Prostatic fluid pH 
Fig. 3. Graph showing the theoretical changes in the prostatic fluid concentration: plasma concentration ratio (R) with 
changes in prostatic fluid pH for a basic antibacterial drug assuming a pKa of 7:6. 
Values for R were determined from the formula 
R «1 +)0pKa - pH (Prostatic fluid) 
1+10pKa -pH (Plasma) | 
(Reeves, et al, 1973). 


that of plasma in the prostatic fluid at a pH of 6-6, an antibiotic will be present in a concentration 
little more than that of the serum when the prostatic fluid pH is 7-4. A preliminary series of 
specimens of human prostatic fluid have been assayed (Reeves, 1974) and these confirm that 
trimethoprim concentration in the prostatic fluid has been less than that found in the canine 
experiment. Nielsen and Hansen (1972) have also carried out assay of trimethoprim in human 
prostatic fluid and in prostatic tissue. They found that the concentration of the prostatic fluid 
was higher than in the plasma in 3 of 4 cases but the difference was not as great as that found 
in the dog experiment. The prostatic fluid specimens were obtained from glands which do not 
appear then to have been the seat of inflammation. 

The pH of the prostatic fluid is not only significant to the antibiotic concentration in the 
acini and ducts of the prostate but is also important for its influence on the biological activity of 
the antibiotic; slight variation in pH may considerably alter this (Reeves et al., 1973). 

Since this paper devotes itself to noting pH changes in human prostatic fluid in states of 
inflammation, discussion has been confined to a consideration of the possible behaviour of 
antibiotics in these particular.circumstances. It is not the purpose here to broaden the discussion 
to include the additional factors of the lipid solubility and protein binding of antibiotics which 
are so important in antibiotic diffusion. From the findings, however, it is clear that further assay 
work is required using human prostatic fluid from cases of prostatitis to establish the penetration 
and concentration of various antibiotics within the prostatic acini and ducts. Furthermore, 
consideration has also to be given to the influence of the pH on the biological activity of the 
antibiotic once present within the prostatic fluid. At this stage it seems likely that effective 
therapy of prostatitis will require a combination of antibiotics selected for their ability to pene- 
trate the prostatic fluid in effective concentration and with a maximum biological activity between 
pH 7 and 8. 


Summary 


Expressed prostatic secretion (EPS) was obtained both from the uninflamed human prostate 
and from cases of acute and subacute prostatitis in the course of routine clinical examination. 
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in addition to microscopy and bacteriological examination, the pH of this fluid was tested 
using both Camlab Duotest pH papers (Camlab Ltd, Cambridge) and a Radiometer pH Micro- 
electrode. 

Specimens of EPS from the normal gland were found to have a mean pH of 6-6 and were 
therefore similar in this respect to normal canine prostatic fluid. In a series of specimens from 
cases of prostatitis, there was a variable increase in pH, the mean being 7-7. 

The implications of this finding are briefly discussed in relationship to the concentration of 
antibacterial agents within the prostatic acini and ducts and their biological activity. 


Part of the work of this project was assisted by a grant from Schering Chemicals Ltd, England. 
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Technetium-99M Polyphosphate Bone Scanning in 
Carcinoma of the Prostate 


BRIAN C. LENTLE, DAVID G. MCGOWAN AND HELGA DIERICH 
Dr W. W. Cross Cancer Institute, Edmonton, Alberta, Canada 


With the introduction of 99"Tc-technetium stannous polyphosphate (9°"Tc-P.P.) (Subramanian 
and McAfee, 1971) bone scanning has received considerable impetus. Previous reports have 
detailed the clinical use of bone scanning in metastatic carcinoma of the prostate using variously 
85Sr, 87"Sr and 18F (Charles and Sklaroff, 1964; Morgan and Mills, 1968; Williams, Blahd and 
Wetterau, 1968 ; Legge et al., 1970 ; Roy et al., 1971; and Robinson and Constable, 1973). 

This investigation was designed to define the value of 99"Tc-P.P. in patients with newly diag- 
nosed carcinoma of the prostate. The advantages of 99"Tc-P.P. relate to its ready availability, 
the simplicity of its preparation from generator produced 9°"Tc-pertechnetate, and, as relatively 
large doses may be safely administered, the high yield of information density in the resulting 
scan. 


Patients and Methods 


100 unselected and previously untreated consecutive patients referred to the Dr W. W. Cross 
Cancer Institute with biopsy proven carcinoma of the prostate were examined by radiographic 
skeletal survey and bone scan. Serum acid phosphatase estimations were made (Babson and 
Phillips, 1966). 

Bone scans were obtained with an Ohio Nuclear 12-5 cm dual probe rectilinear scanner operated 
in minification mode and supplementary gamma camera scintiphotographs obtained where 
necessary with a Nuclear Chicago Pho Gamma III or H.P. scintillation camera. Bone scans 
were usually obtained within 1 month of the initial diagnosis of carcinoma of prostate and in 
71% of patients were obtained within 2 weeks or less of histological diagnosis. The dose of 
99"Tc-P.P. (New England Nuclear) varied between 12 and 14 mCi which has been calculated 
to result in a radiation dose to the skeleton of approximately 0-45 rads (Subramanian et al., 1972). 
Scans were obtained 4 hours after intravenous injection of the tracer. 

The 100 patients investigated represent 82% of all patients in Northern Alberta diagnosed as 
having prostatic carcinoma during the period of study from 15th August 1972 to 22nd June 
1973. The mean age of the patients was 69-7 years, with a range of from 50 to 90 years. 

Skeletal radiographs, which included the skull, axial skeleton, pelvis and any scan positive 
sites, were interpreted independently and then reinterpreted in the light of bone scan findings. 


Results 


18 patients had evidence of bony metastases detected on the initial reading of the radiographs. 
This figure increased to 22 when the radiographs were again interpreted in the light of abnormal 
scan findings (Table I). This difference is significant (p «0:01). 2 of the additional 4 patients 
were previously considered to have equivocal radiographs. 
However, a total of 34 patients had abnormal bone scans. This further difference is very 
significant (p « 0-001). 
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Table I 


Carcinoma of the prostate at time of initial diagnosis 





Bone Metastases 


t Á 


PE 
100 Patients Positive Equivocal 


first reading 18 6 
Skeletal X-rays: 

read in conjunction 

with bone scan 22 0 
99"Tc.P.P, bone scan 34 3 





Bone scans prove to supplement radiography in 3 important ways: 


(a) by representing a relatively easy “‘search-and-find” task they draw attention to radio- 
graphic lesions otherwise overlooked in the more complex "'search-and-find" task repre- 
sented by a conventional radiographic skeletal survey. 

(b) by detecting lesions in areas which are relatively blind to radiography, for example at the 
cervico-dorsal junction. 

(c) by detecting lesiens not detectable by conventional radiography. 


In this series it has net been considered justifiable to resort to bone biopsy at the sites of positive 
scan findings. These patients are being followed. To date, of the 12 patients with positive bone 
scans and negative radiographs, 7 had developed radiographic evidence of metastatic disease 
to bone at precisely those sites anticipated by the initial bone scan (Fig. 1). Of the remaining 
5 patients 3 had elevated serum acid phosphatase concentrations at least suggesting the presence 
of disseminated disease. 

In 1 patient reported as scan positive, the bone scan abnormality of increased uptake adjacent 
to a sacro-iliac joint was overlooked initially. It was noted retrospectively when a subsequent 
scan was clearly positive at this site at which time the radiograph was positive. Otherwise there 
were no false negative scans vis-d-vis the radiographic findings. 

The 3 equivocal scans were considered as thus because the only abnormality was a single 
area of increased uptake of the tracer of questionably abnormal extent. Follow up has not sug- 
gested that these were positive findings, and in | of the patients a repeat scan was considered to 
be normal. 

Of the 6 patients with equivocal radiographs 2 were considered positive in the light of scan 
findings, and 4 negative. Follow up confirms this analysis. 

The importance of radiological correlation with sites of abnormal uptake of the tracer must 
be emphasised. In 6 patients an abnormal scan was found, upon appropriate correlation, to be 
accounted for by Paget's disease of bone, apophyseal osteoarthrosis or osteoarthrosis of the hip. 
In reporting the results such scans are described as negative in the absence of other abnormal 
findings. 

99"Tc-P.P. is in part excreted in the urine, and, despite the tomographic effect of rectilinear 
scanning with a focused collimator, the full bladder still present after voiding in some patients 
with prostatic carcinoma afforded some difficulty. This difficulty was overcome by the use of 
the flexibility inherent in the gamma camera in providing oblique and lateral views of the bony 
pelvis. Severe obstructive uropathy involving the upper collecting systems was recognised, by 
virtue of the urinary excretion of the tracer, in 3 patients but was no surprise to the physician 
concerned. 

The acid phosphatase concentrations in the patients studied are tabulated (Table H). There is 
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Fig. 1. Part of a posterior probe bone scan in a patient with newly diagnosed carcinoma of prostate demonstrating focal 
sites of abnormal uptake of tracer. Note concentration of the radiotracer in the kidney, particularly the right. 


a positive correlation ( (y? = 54, df = 3) between metastatic disease to bone and the serum 
acid phosphatase concentration (Table II). 

The distribution of metastases determined from the bone scan findings (Fig. 3) indicates that, 
as might be expected, there is a preponderance of involvement of the pelvis. The cumulative 
incidence is intended to show that, while more distant metastases are observed, their detection 
outside of the pelvis, axial skeleton and ribs did not provide additional information in deciding 
the management of the patients in this series. 
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Table II 
Serum acid phosphatase concentrations in international units. Laboratory normal limits 
0 to 2 e 
X-ray 
X-ray retrospectively X-ray X-ray 
positive positive equivocal negative 
Scan positive Number I8 4 2 10 
limits 2-1-297 1:5-46:2 2-2 1:6-19:8 
Scan equivocal 3 63 
or negative 1:2-2:2 1-2-5-3 
Discussion 


In selecting patients for radical treatment of carcinoma of prostate it is necessary to define if 
metastatic disease is present as accurately as possible. In the Dr W. W. Cross Cancer Institute 
the treatment of choice is radical radiotherapy in those patients aged 75 or less and having no 
evidence of disseminated disease (Roy, Cassady and Bagshaw, 1973). Radical radiotherapy was 
carried out in 31 of the patients included in this series, that is 67%, of those without evidence 
of metastatic disease on the bone scan. 

The evidence presented here suggests that bone scanning is of considerable importance in 
selecting patients for radical treatment. 

While the acid phosphatase concentrations tend to correlate with the bone scan findings 
(Table II) it will be clear that the acid phosphatase would not of itself be an adequate index of 
metastatic disease. Of the 22 patients with scan and radiographic evidence of metastatic disease 
at diagnosis 6 had serum acid phosphatase concentrations of less than 3 international units. 





Fig. 2 A. An AP radiograph of the lower lumbar spine obtained in the same patient as Fig. 1, and at the same time. The 
examination was considered to be normal. 


Fig. 2 B. A repeat AP radiograph of the lower lumber spine in the same patient obtained 5 months later. It reveals 
osteoblastic metastases at sites anticipated by the earlier bone scan 
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Fig. 3. Analysis of metastases by site (scan findings). 


There is no a priori reason which makes 9°" Tc-P.P., or any of its technetium labelled analogues, 
a better bone scanning agent than its predecessors such as 85Sr, 87Sr or 18F, However, the rela- 
tively large dose which can be safely administered coupled with the y emission of 140 kev., 
ideally suited to the physical attributes of existing detectors, provides information density which 
is at present unmatched. 

Use of one of this new generation of bone scanning agents can thus be advocated in the con- 
text in question. Conventional radiography is not rendered obsolete, however. In our experience 
a limited X-ray examination of pelvis and lumbar spine, if supplemented by radiographs of scan- 
positive sites, is necessary to provide a base line in respect of those areas most likely to be 
involved in metastatic disease (Fig. 3) and to demonstrate coincidental disease. However, by thus 
limiting radiographic examination, as against a full skeletal survey, better diagnostic accuracy 
can be achieved with at least no overall increase in operating expenditure. The bone scan and 
limited radiographic examination utilise in total much less film than does a full metastatic 
survey. This difference, in our experience, more than covers the cost of the radiopharmaceutical 
in an institution carrying out a large number of bone scans. The professional time involved in 
the interpretation of the scan is certainly less than in the case of a metastatic survey and there 
is little difference in the technical time involved. 

In addition some patients are saved from treatment which is both very costly and time con- 
suming and which could be expected to be unsuccessful. Thus there are cogent economic argu- 
ments which support the purely clinical indications for this additional investigation. 
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Summary 


In 100 consecutive patients with newly diagnosed carcinoma of the prostate examined by X-ray,, 
skeletal metastases were diagnosed in 18 patients. The additional use of bone scanning with 
99"'Tc-P. P, increased this figure to 34. 

Of the 16 patients with metastatic disease demonstrated on a bone scan but not apparent at 
the initial reading of the radiographs, confirmatory evidence has been forthcoming in 11. 

X-ray examination, which need only be of limited scope, remains desirable. It is necessary 
to exclude false positive bone scans due to coincidental abnormalities such as Paget's disease 
of bone. 


We are indebted to Mrs Mary Laschowski both for assistance in carrying out this analysis, and for considerable 
secretarial help. 

The illustrations were kindly prepared by Mr Karl Leisner and the statistical analyses carried out by Dr Michael 
Grace. 


References 


Basson, A. L. and PuiLLiPs, G. E, (1966). An improved acid phosphatase procedure. Clinica Chimica Acta, 13, 
264-265. 

CHARKES, N, D., SKrangorr, P. M. and Biercy, J. (1964). Detection of metastatic cancer to bone by scintiscanning 
with strontium 87m. American Journal of Roentgenology, Radium Therapy and Nuclear Medicine, 91, 1121-1127. 

Lecce, D. A., Tauxe, W. N., Puga, D. G. and Urz, D. C. (1970). Radioisotope scanning of metastatic lesions of 
bone. Mayo Clinic Proceedings, 455, 755-7061. 
Morgas, C., Jr and Mitts, P. (1968). Radioactive bone scans in carcinoma of the prostate. Southern Medical 
Journal, 61, 785-790. ` 
Rosinson, M. R. G. and CousrABLE, A. R. (1973). Strontium 87m and the gamma camera in the study of bone 
metastases from carcinoma of the prostate. British Journal of Urology, 45, 173-178. 

Roy, G. R., Cassany, J. R. and BacsHaw, M. A. (1973). Definitive radiation therapy of carcinoma of the prostate. 
Radiology, 106, 407-418 

Roy, R. R., NATHAN, B. E., BEALES, J. S. M. and CHisuoLM, G. D. (1971). 18 Fluorine total body scans in patients 
with carcinoma of the prostate. British Journal of Urolagy, A3, 58-64. 

SUBRAMANIAN, G. and McAzer, J. G. (1971). A new complex of 99"Tc for skeletal imaging. Radiology, 99, 192-196. 

SUBRAMANIAN, G., MCATrEE, J. G., BELL, E. G., Bram, R. J, O'Mara, R. E. and Raston, P. H. (1972). 99"Tc- 
labelled polyphosphate us a skeletal imaging agent. Radiology, 102, 701-704. 

WiLLIAMS, D. F., BLanp, W. H. and Wetrerau, L., Jr. (1968). Radioactive fluorine-18 photoscanning: a diag- 
nostic evaluation in carcinoma of the prostate. Journal of Urology, 100, 675-679. 


'The Authors 


B. C. Lentle, MD, DMRIX, FRCP(C), Director of Nuclear Medicine, Dr W. W. Cross Cancer Institute, and 
Assistant Clinical Professor of Radiology, University of Alberta, Canada. 

D. G. McGowan, DMRT, FRCP(C), Senior Radiotherapist, Dr W. W. Cross Cancer Institute, and Assistant 
Professor of Therapeutic Radiology, University of Alberta, Canada. 

Helga Dierich, RT(NM), Chief Technician, Division of Nuclear Medicine, Dr W. W. Cross Cancer Institute. 


Requests for reprints to: Dr B. C, Lentle, Director, Division of Nuclear Medicine, Dr W. W. Cross Cancer 
Institute, Edmonton, Alberta, Canada T6G 1Z2. 


British Journal of Urology (1974), 46, 549-554 


Lymphography in Carcinoma of the Prostate 


E. J. ZINGG, W. A. FUCHS, P. HÉRITIER and J. GÓTHLIN 


Departments of Urology and Diagnostic Radiology, Inselspital, Univer sity Hospital of Berne, Switzerland 


Lymphography has become a routine procedure in some particular groups of urological malig- 
nancies, such as testicular tumours and carcinoma of the urinary bladder. In contrast, only a 
few reports on lymphographic investigations in patients with carcinoma of the prostate have 
been published (Ludvik and Zaunbauer, 1966; Fuchs, Davidson and Fischer, 1969: Esch and 
Fussek, 1970; Castellino, 1973; Castellino et al., 1973: McCullough, Prout and Daly, 1973; 
Ray, Cassady and Bagshaw, 1973). The purpose of this paper is to evaluate the clinical use of 
lymphography in carcinoma of the prostate based upon a prospective study in a series of un- 
selected patients. 


Material and Methods 


60 consecutive patients with histologically and/or cytologically verified carcinoma of the prostate 
were investigated between 1971 and 1973. The age of the subjects ranged from 52 to 81 years 
(mean: 66 years). Location and extent of the tumour at the time of pretreatment examination 
were judged by digital rectal examination. According to Flocks’ classification (Flocks, 1963) the 
patients were clinically staged into 4 groups. In clinical stage I the malignant lesion was com- 
pletely limited to the prostate and is probably occult. Stage II comprised those patients in whom 
rectal examination showed the lesion to be clinical and extended throughout most of the 
prostate. Stage III included those patients in whom rectal examination revealed extension of 
tumour beyond the prostatic capsule but without evidence of metastases. Stage IV patients had 
evidence of distant metastases regardless of the findings on rectal examination. In all cases, a 
histologic and/or cytological diagnosis of carcinoma of the prostate had been made. 





Fig. 1. Multiple confluent filling defects in two medial external iliac nodes due to malignant metastatic spread. Obliteration 
of intermediary sinuses. (A) Filling phase. (B) Storage phase. (68-year-old, clinical stage II.) 
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Fig. 2. Enlarged metastatic iliac external lymph nodes with large confluent central and marginal filling defects. Slight 
obstruction of the left ureter. (55-year-old, clinical stage II.) 


Fig. 3. Extensive invasion of the aortic lymph nodes by metastatic malignant disease. Marked obstruction of the lymphatic 
circulation. Lateral displacement of the right ureter. (69-year-old, clinical stage III.) 


All cases have been subjected to a rigorous clinical study. Serum alkaline and total acid phos- 
phatase were measured in all patients. Radiographic examination of the chest, pelvis and spine, 
bilateral lymphograph: with inferior cavography and urography were performed in all patients. 
Isotope scanning of the skeleton using radioactive 9°Tc was done in about a third of the cases. 

Evaluation of the lymphograms was done according to strict diagnostic criteria. A positive 
diagnosis of malignan: metastatic involvement was made only when solitary or multiple well- 
demarcated filling defects of at least 10 mm diameter in regional lymph nodes were present 
(Figs. 1 and 2). Additional obstruction of the lymphatic circulation was the other significant 
finding indicating malignant involvement of the lymphatic system (Fig. 3). 


Results 


In 31 out of 60 patients (51:675) lymphography demonstrated malignant metastatic spread to 
the regional lymph nodes (Table 1). Only unilateral involvement of external iliac lymph nodes 
was present in 12 cases and bilateral iliac lymph node metastases in 3 cases. Metastases within 
aortic lymph nodes alone were observed in 3 cases. Malignant metastatic involvement of both 
the iliac and aortic lymph node groups was observed in 13 cases. In 10 cases pelvic venography 
and cavography showed abnormal findings consistent with lymph node metastases. 27 patients 
had abnormal urograms, but in only 9 cases were the alterations due to metastatic spread to 
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Table I 
Cases n= 60 


uu 


Dem B3 BO G9 c Nw Sr CA ‘e 


Positive lymphograms 

— iliac lymph nodes 
unilateral 
bilateral 

-— aortic lymph nodes 
unilateral 
bilateral 

— ilíac-- aortic lymph nodes 
unilateral iliac-- aortic 
bilateral iliac + unilateral aortic 
unilateral iliac + bilateral aortic 
bilateral iliac + aortic 


— a 


the regional lymph nodes. On digital rectal examination, 7 patients were classified as stage I, 
19 patients as stage II and 34 as stage HI (Table 2). In stage I there was | case with lymphographic 
findings indicating metastatic spread. The 6 negative lymphograms were proved to be correct 
by subsequent lymphadenectomy. 7 out of 19 patients in clinical stage H had positive lympho- 
graphic findings. Of the 34 patients classified as clinical stage IH, 23 showed a pathological 
lymphogram due to malignant metastases. 

9 out of 31 patients (29 5) with lymph node metastases also presented skeletal involvement 
as judged radiographically and by the scintiscan (Table 2). 10 out of 29 patients (34-5 77) had 
osteoblastic metastases in the pelvic area but normal lymphograms. 

24 cases had elevated total acid phosphatase values, 19 of which (79 77) had positive lympho- 
grams. 31 patients showed abnormal values of serum alkaline phosphatase, 20 of whom (64-5 7; 
had positive lymphographic findings. All patients with radiological skeletal involvement presented 
high serum alkaline phosphatase levels. 

Integrating the results of rectal digital examination, lymphography, and the radiographic and 
isotope examinations of the bone, the final staging classification of the 60 patients was as follows: 
stage I: 6 cases; stage Il: 8 cases; stage HL: 5 cases; and stage IV: 41 cases. 


Discussion 


The lymphatic system is an important route for dissemination of prostatic carcinoma. The 505; 
rate of positive lymphograms in our case material of 60 patients clearly demonstrates this fact. 
The more advanced staged tumours were found to metastasise to lymph nodes more frequently. 
In the 26 cases of stage I and TI on digital rectal examination, only 8 (30:5 77) cases had positive 
lymphograms, whereas in the 34 patients or stage HI 23 positive lymphograms (6877) were 
encountered. These results compare favourably with the lymphographic results of 2 other 
working groups (Esch and Fussek, 1970; Castellino, 1973; Castellino et al., 1973; McCullough, 
Prout and Daly, 1973). Secondary deposits in lymph nodes are, therefore, rather common, 
as might be expected from the frequency of perineural lymphatic involvement (Ivker, Keesal 
and Leberman, 1961; Ardvino and Glucksman, 1962). Flocks (1963) reported an 8:2 7; frequency 
of lymph node involvement in 85 patients with localised carcinoma, but a 40% rate in cases of 
extraprostatic infiltration. 

A frequency rate of abnormal radiographs and/or isotope scans of 31:67; was encountered in 
our case material, compared to the 51:6 7; frequency rate of positive lymphograms. Consequently 
tumour spread to the bone by the pelvic and vertebral venous system is less frequent than regional 
lymph node involvement. 
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Table H 
Digital rectal examination stages 
— —— — HÀ ———— —— —MÁ————M— € à * 
Total I H m 
JE ny pe PEAT E ANH 
LN LP Total LN LP Total LN LP Tota! LN LP Total 

Lymphography - 29 31 60 6 l T n 7 19 7 Mo (3 M 
Serum alkaline 

phosphatase 

elevated 11 20 3 2* -— 235 a 5 5 9 15 24 
Total acid 

phosphatase 

elevated 5 19 24 — — e 1 3 4 4 16 20 
Skeletal metastases 

(Radiograms/ 

Isotopes) 10 9 19 — — o l 4 3 7 6 6 12 





* 2 patients with hepatic disease. 
LN = negative lymphogram. 
LP = positive lymphogram. 


There is no predominance of haematogenic metastatic spread to the bone in cases with positive 
lymphographic findings. Skeletal metastases of prostatic carcinoma occur, therefore, indepen- 
dently from lymphatic dissemination of the tumour. 

Elevation of the total acid phosphatase suggests the simultaneous presence of regional lymph 
node metastases, since 79 °% of all cases with positive lymphograms, and only 16% with negative 
lymphograms, had abrormal values. 

As would be expected, elevation of the serum alkaline phosphatase was not found with increased 
frequency in the presence of lymphogenic metastatic spread of the tumour. 

The clinical value of lymphography depends upon the accuracy of its results. The application 
of strict diagnostic criteria in our case material guarantees an accuracy rate of 85 to 90%, as has 
been demonstrated in carcinoma of the uterine cervix (Fuchs and Bóók-Hederstróm, 1961; 
Fuchs and Seiler-Rosenberg). These figures are similar to the 88% confirmation rate of the 
lymphographic findings by histology reported by Ray, Cassady and Bagshaw (1973) in 20 
selected patients with apparently localised prostatic carcinoma. 

Solitary or multiple well-demarcated filling defects with a minimal diameter of 10 mm in 
regional lymph nodes are diagnostic with obliteration of the intermediary sinuses by malignant 
metastatic foci (Figs. 1 and 2). Filling defects of smaller size do not have the same diagnostic 
quality indicating malignancy. In these cases additional signs of obstruction of the lymph circula- 
tion are necessary for a conclusive diagnosis of lymph node metastasis. Obliteration and collateral 
circulation are definite signs of lymphatic obstruction (Fig. 3). Delayed contrast filling of lymph 
vessels 24 hours following injection of contrast material, is mainly due to technical factors and 
must not be regarded as a sign of lymphatic ps Increase of lymph node size and a 
globular shape of lymph nodes are unreliable signs of lymph node metastases. Dislocation of 
lymphatics and lymph nodes cannot be regarded as a pathognomonic sign of malignancy, since 
elongation of the concomitant arteries due to arteriosclerosis frequently leads to displacement 
of the iliac and aortic lymphatic systems. Applying these strict diagnostic criteria, the rate of 
false positive diagnosis is minimal. The therapist can, therefore, rely on a positive lymphographic 
finding and select the appropriate therapeutic treatment. 

The first regional lymph nodes of the prostate, the external iliac and medial common iliac 
lymph nodes, are routinely demonstrated by lymphography. Only the paravesical lymph nodes 
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which may be interspersed are not visualized by lymphography. Consequently, lymphatic meta- 
static spread to the regional lymph nodes may be recognised by lymphography. Small malignant 
metastatic foci are, however, difficult to detect because of the restricted resolution of the macro- 
*scopic method of lymphography and the great variation of lymph nodes with their physiological 
fibrolipomatous filling defects. A negative lymphogram does not, therefore, exclude malignant 
metastatic deposits in regional lymph nodes. This fact has to be considered when determining 
therapeutic options. However, absence of malignant involvement of regional lymph nodes, as 
judged by lymphography, does exclude advanced disease. 

As was the case with one of our patients, the first presenting sign of prostatic cancer may 
occasionally be a metastatic deposit in the supraclavicular or even the axillary lymph nodes 
(Butler, Howe and Johnson, 1971). The carcinomatous cells reach the supraclavicular lymph 
nodes by way of the thoracic duct. Contrast filling of the supradiaphragmatic lymph nodes 
is a frequent lymphographic finding. In a study of 336 lymphograms, the supraclavicular lymph 
nodes were visualised in 44 77; the axillary lymph nodes in 2-45; (Fuchs, Davidson and Fischer, 
1969). These data explain the occurrence of malignant metastatic spread to supradiaphragmatic 
lymph nodes in carcinoma of the prostate. 

The choice of therapeutic approach in carcinoma of the prostate is mainly determined by the 
presence of extracapsular extension of the neoplasma, and the metastatic involvement of the 
regional lymph nodes or distant dissemination to the bone. Radical prostatectomy, external 
beam radiography, interstitial irradiation, and hormonal therapy, or a combination, are the 
modes of therapy applied. In disease limited to the prostate, radical prostatectomy has been 
advocated, and 5-year survival rates of between 3077 and 91% have been reported (Vickery 
and Kerr, 1963; Whitmore, 1963; Culp, 1967; Jewett er al, 1968: Flocks, 1969; Gilbertsen, 
1971). Once palpable extracapsular extension of the neoplasm has occurred, the success of this 
operation is limited, due to the significant local recurrence rate and the high incidence of pelvic 
lymph node involvement (Whitmore 1963,; Jewett et al., 1968). Laparotomy in patients with 
localised carcinoma has, therefore, been advocated by some authors (Castellino,1973; Castellino 
et al., 1973; McCullough er al., 1973; Ray et al., 1973) to evaluate malignant metastatic spread 
to the regional lymph nodes. The relatively high accuracy of lymphographic interpretation of 
85% and, in particular, the very low rate of a possible false positive diagnosis, seems to make 
this aggressive diagnostic approach unnecessary. Negative lymphographic findings in the clinical 
stages I and II preclude advanced malignant disease and radical prostatectomy, including 
lymphadenectomy, would, therefore, seem to be justified. In the presence of lymph node meta- 
stases on the lymphogram and in clinical stages HI and IV, external megavoltage radiotherapy 
and/or hormone therapy—including orchidectomy—are the alternative methods of choice. The 
anatomy of the iliac and aortic lymph nodes is well displayed on the lymphograms, and the 
irradiation of the iliac and aortic portal fields may be planned accordingly. 


Summary 


60 patients with carcinoma of the prostate of all clinical stages were investigated by lympho- 
graphy. 

Positive lymphographic findings were present in about 50% of the cases. 

The more advanced tumours were found to metastasise more frequently. 

Lymphography is indispensable to select patients with clinically limited disease to the prostate 
for radical prostatectomy. 

The anatomical display of the iliac and aortic lymph nodes on the lymphogram facilitates the 
selection of the portal fields in external beam megavoltage radiotherapy. 
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.Adrenal Suppression in the Treatment of Carcinoma 
of the Prostate 


M. R. G. ROBINSON, R. J. SHEARER and J. D. FERGUSSON 
Institute of Urology and St Peter's Hospitals, London 


The treatment of oestrogen resistant prostatic carcinoma by further interference with endocrine 
balance, either by adrenalectomy or hypophysectomy is well recognised (Maddy, Winternitz and 
Norrell, 1971; Murphy et a/., 1971). However, hypophysectomy and adrenalectomy are major 
surgical undertakings with appreciable mortality and morbidity and while pituitary irradiation is 
an effective safe procedure (Fergusson and Hendry, 1971) it is not entirely without complications 
and we have therefore sought a method of securing a “medical adrenalectomy” in the management 
of prostatic cancer. 

Aminoglutethimide, a derivative of glutarimide, was introduced in the United States in 1960 as 
an anticonvulsant, but was subsequently withdrawn as a result of reports of severe endocrine 
disturbance resulting from its use (Rallison, Kumagai and Tyler, 1967; Camacho et al., 1967). 
Further investigation indicated that aminoglutethimide inhibits adrenal production of aldosterone, 
cortisol, and androgens (Dexter et al., 1967) probably by interfering with the conversion of 
cholesterol to delta 5-pregnenolone (Cash et al., 1967). There is no evidence to indicate that it 
inhibits testicular function (Gaunt, Steinetz and Chart, 1968). It was therefore suggested that 
aminoglutethimide might be of use in the management of hormone dependent tumours (Hughes 
and Burley, 1970), and a recent report has indicated that aminoglutethimide has a limited role in 
the management of advanced breast cancer (Griffiths et al., 1973). 

Since 1970, aminoglutethimide has been employed in the management of certain cases in the 
Prostatic Carcinoma Unit of the Institute of Urology and this paper presents our experience in its 
use in the treatment of prostatic cancer. 


Patients and Methods 


Patients 


26 patients with carcinoma of the prostate were studied, with an average age of 64-3 years (range 
48 to 77 years). 

The diagnosis was established in each case by histological or cytological examination of a 
prostatic biopsy. 

The extent of the disease was assessed by serum acid and alkaline phosphatase estimation, 
intravenous urography and chest X-ray, skeletal surveys by both X-ray and 87 m Sr bone scinti- 
graphy, and cystoscopy and examination under anaesthetic. 20 patients (77%) had bone metas- 
tases, of whom 17 (67%) complained of bone pain: 6 patients (2397) had no evidence of metastatic 
disease. 


Methods 

Aminoglutethimide was administered orally in divided daily doses of 500 mg to 1 g, in conjunction 

with stilboestrol 1 mg thrice daily. In all except 4 cases replacement steroid therapy with cortisone 

25 to 50 mg daily and fludrocortisone 0-1 mg daily was started simultaneously with the amino- 
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glutethimide: in the remaining 4, replacement steroid therapy was started after an interval of 
l to 2 weeks. In 6 patients (23%) aminoglutethimide and stilboestrol were used as the primary 
treatment of the carcinoma: in the remaining 20 (77°) aminoglutethimide was employed only 
after failure to respond to oestrogen, or relapse while on oestrogen. No patient received amino 
glutethimide without oestrogen. 

Results were assessed subjectively by pain relief or resolution of urinary symptoms, and 
objectively by serial serum acid phosphatase estimation, assessment of prostatic size by rectal 
examination, and serial X-ray and radioisotope skeletal surveys. 

In the 4 patients not receiving replacement steroid therapy plasma cortisol levels were estimated 
fluorimetrically after dichloromethane extraction (Mattingly, 1962) and in 11 patients plasma 
testosterone levels were estimated by radioimmunoassay (Collins et al., 1972). 


Results 


Symptomatic Response 


The subjective response to treatment is shown in Table I. The patients were divided into 3 groups 
as follows: 


Group 1: Complete response: Abolition of pain or complete remission of urinary symptoms. 
Group 2: Partial response: Some pain relief or incomplete resolution of urinary symptoms. 
Group 3: No response: no symptomatic difference before and after treatment. 


Of the 8 patients in Group |, 5 were given aminoglutethimide as primary treatment, and 3 
received aminogluteth:mide only after failure of conventional oestrogen therapy. Nine patients 
showed no response to aminoglutethimide, of whom only 1 received the drug as his primary 
treatment. 


Table I 


Symptomatic Response to Aminoglutethimide 





Response to Aminoglutethimide 


rcp RCRUM es 
Group 1 Group 2 Group 3 
Complete Partial None 
Non-metastatic 6 (235) 4 (1594) 0 2 (892) 
Metastatic 20 (77 $2) 4 (1594) 9 (35%) 7 (27%) 
Total 26 8 (30%) 9 (38594) 9 (3557) 





Overall, 13 of the 20 patients with metastatic disease fell into groups 1 and 2; of the 17 patients 
with bone pain 10 (5977) had complete or partial relief of pain. 12 of 20 patients (60°) given 
aminoglutethimide after failure of oestrogens showed some symptomatic improvement. 


Objective Response 


Six patients showed evidence of tumour regression. 13 patients had elevated serum acid phos- 
phatase before aminoglutethimide treatment, and in 4 of these (31 27) the acid phosphatase level 
subsequently became normal. In 2 of these patients there was no other sign of objective response, 
1 showed decreased.activity of bone metastases and in | the tumour diminished in size as assessed 
rectally. One patient with a normal acid phosphatase showed decreased bone activity, and 1 
patient showed resolution of ureteric obstruction on intravenous urography. Of the 6 patients 
with objective evidence of response, 5 were given aminoglutethimide as primary treatment. 
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Duration of Response 


Of the 17 patients with some symptomatic response, 5 were given relief until death, for periods of 
up to 8 months, 5 who are still alive have been given relief which has persisted until the present, 
after periods ranging from 8 months to 2 years, and the remaining 7 were given only transient 
relief for an average period of 3:5 months (range 3 weeks to 10 months). 


Survival 


Nine patients are still alive, 4 to 33 months after starting aminoglutethimide. The remaining 
17 patients are all dead, having survived an average period of 8 months after starting amino- 
glutethimide (range 1 to 20 months). 


Plasma Cortisol 


We were unable to demonstrate any fall in plasma cortisol in the 4 patients tested. We feel that 
this failure is due to interference with the method of measuring cortisol, either by oestrogen or by 
aminoglutethimide itself. 


Plasma Testosterone 

We have found that stilboestrol in a dose of 1 mg 3 times daily produces complete suppression 
of testicular production of testosterone (Shearer et al., 1973). No further fall in circulating testo- 
sterone after administration of aminoglutethimide was noted in the 11 patients tested. 
Side-effects 

These are numerous and are shown in Table II. Only 7 patients (2775) were completely free of 
side-effects, and in 8 (3197) side-effects were sufficiently severe to require cessation of treatment. 
Table IT 


Side effects of Aminoglutethimide 


Side-effects Number of Patients Affected 






Hypotension 4 (15%) 
Nausea and vomiting 8 (3025) 
Lassitude 11 (42%) 
Depression 5 0975 
Oedema 300522) 
Skin rash 1 (4925) 





12 patients (46 77) suffered from 2 or more side-effects. The commonest side-effect was a non- 
specific personality change, best described as extreme lassitude, but the 5 patients with depression 
were suicidally depressed and treatment had to be discontinued. Three of the 4 patients with 
hypotension were those not receiving replacement steroids and in 2 of these the hypotension 
amounted to an Addisonian crisis. The 4th patient with hypotension presented as an emergency 
with an Addisonian crisis secondary to intercurrent infection. In all cases the hypotension 
responded rapidly to commencing or increasing replacement steroids. 


Comparison with Pituitary Irradiation 


Seven of the patients in this series were treated by pituitary irradiation for severe bone pain after 
failure of aminoglutethimide: 5 of these patients subsequently gained symptomatic relief, although 
the effect of pituitary irradiation tended to be delayed in these patients for up to 3 weeks, whereas 
in patients undergoing pituitary irradiation without previous aminoglutethimide, response is 
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usually almost immediate. It was noticeable that the patients’ feeling of general well-being was 
much greater after pituitary irradiation than while they were on aminoglutethimide. 


Discussion " 
The value of oestrogens in the management of prostatic carcinoma has been well recognised for 
over 30 years (Huggins and Hodges, 1941; Fergusson and Franks, 1953) but a proportion of cases 
do not respond to oestregen therapy, and a further group, after an initial response, “escape” from 
hormonal control. In view of the acknowledged dependence of prostatic cancer on an available 
supply of testosterone, it has been postulated either that these oestrogen-resistant tumours are 
no longer hormone-dependent, that they are able to utilise for their metabolism the very small 
circulating amounts of testosterone still available, or that compensatory mechanisms have 
provided an alternative hormonal source (Farnsworth, 1970). On theoretical grounds, therefore, 
it is possible that suppression of adrenal activity might lead to tumour regression by reducing 
adrenal androgen production and this supposition is strengthened by the proven success of 
pituitary ablation in this field. Our finding that pituitary irradiation (Shearer ef al., 1973) is 
followed by a fall in plasma testosterone beyond that achieved by oestrogens alone tends to 
confirm this view, but it is surprising that in spite of the success of aminoglutethimide in the 
palliation of 60% of cur hormone-resistant tumours, we have been unable to demonstrate a 
similar fall. This finding is in contrast to our earlier experience using a different method of 
measuring plasma testosterone but it casts doubt on the postulated mode of action of amino- 
glutethimide and suggests that it is effective not by testosterone suppression but by a non-specific 
alteration in the hormonal environment interfering with tumour metabolism, or by direct action 
on the tumour. 

The best response to aminoglutethimide was achieved when it was used, in conjunction with 
oestrogens, as primary treatment, but the number of patients is small (5 responders out of 6 
treated) and it is likely that a similar response could have been achieved with oestrogen alone. A 
larger series of patients followed for a long time would be needed to settle this point, but we feel 
that such a study would not be feasible in view of the high incidence of serious side-effects we have 
found in the use of aminoglutethimide. 


Conclusions 


We feel that aminoglutethimide has a limited role to play in the palliation of oestrogen-resistant 
carcinoma of the prostate, but for the reasons discussed above it is not suitable as a first-line 
treatment. There is no evidence that the progress of the disease is arrested by aminoglutethimide, 
and it is inferior both imextent and duration of response to pituitary irradiation. Failure to respond 
to aminoglutethimide does not however preclude a subsequent satisfactory response to pituitary 
ablation. 


Summary 


Experience of 26 patients with carcinoma of the prostate treated by adrenal suppression with 
aminoglutethimide is reviewed. 60° of hormone resistant tumours showed some response. 

A fall in plasma testosterone beyond that achieved by oestrogens was not observed. 

A high incidence of side-effects was noted. 

A limited role for aminoglutethimide in the management of prostatic carcinoma is suggested. 


Our thanks are due to the Consultant Surgeons, St Peter's Hospitals who referred their cases to us for investigation. 
We acknowledge with thanks the help of Dr I. F. Sommerville and Mr M. D. Mansfield, Department of Clinical 
Endocrinology, Chelsea Hospital for Women, who performed testosterone assays. Aminoglutethimide was 
supplied by Ciba Laboratories Ltd, Horsham, Sussex. This work was supported by a grant from the St Peter's 
Research Trust. 
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Fine Structural Changes in Rat Prostate 5 Months 
After the Experimental Introduction of 
20-Methylcholanthrene 


ELIZABETH AUGHEY, ROBERT SCOTT AND IAN MCLAUGHLIN 
Department of Veterinary Histology, University of Glasgow and Department of Urology, Royal Infirmary, Glasgow 


The introduction of the carcinogen 20-methylcholanthrene into the dorsolateral and ventral 
lobes of the rat prostate causes histological changes in the acinar epithelium which range from 
slight hyperplasia to squamous cell carcinoma (Dunning, Curtis and Segaloff, 1946; Lasnitzki, 
1950, 1969; Allen, 1953; Mirand and Staubitz, 1956; Hirai et al., 1969). Lasnitzki (1951, 1970) 
has described early changes in the fine structure of the mouse and rat prostate cultured in medium 
to which 20-methylcholanthrene has been added. 


Little attention has been paid to the ultrastructure of the changes induced by 20-methyl- 
cholanthrene in the ventral and dorsolateral lobes of the rat prostate in vivo. The present series 
of experiments were designed to study these changes. 


Material and Methods 
Material 


53 young male Wistar rats (60 to 70 gm in weight) fed on standard laboratory chow were used. 
Surgical procedure 


General anaesthesia was induced by ether and maintained by fluothane and oxygen. A small vertical midline incision 
was made after shaving the lower abdominal wall. The incision was carried to the root of the penis and the bladder 
and prostate exposed by separating the abdominal muscles. The ventral lobes of the prostate are immediately 
available for injection, 22 animals were injected with 20-methylcholanthrene into the left ventral lobe of the prostate. 

To expose the left dorsolateral lobe, the bladder is grasped by non-toothed dissecting forceps, freed from any 
fibrous adhesions and pulled to the right of the midline. 1f the dorsolateral lobe is not sufficiently visualised by 
this manoeuvre the left vas deferens is ligated and divided between stay sutures as close to the prostate as possible. 
This allows adequate exposure of the dorsolateral lobe for injection purposes (0-1 ml of 3% 20-methylcholanthrene 
in aqueous suspension). 31 animals were injected in the left dorsolateral lobe. After replacing the bladder and 
prostate the wound is closed by suturing the recti and sheath as one layer and the skin and subcutaneous tissues 
as a second layer. If care is taken to tie the knots of the skin sutures so as to clearly evert the skin edges there is 
little chance that the animal will gnaw at the sutures and wound healing should be by first intention. 


Electron microscopy 


1 mm cubes of tissue from both right and left prostatic lobes were fixed in cold buffered isotonic paraformaldehyde 
(Peters and Palay, 1966) post-osmicated in 1% cold buffered osmium tetroxide, dehydrated in acetone and em- 
bedded in epon (Luft, 1961). Thick sections (1 to 2) were cut and stained with toluidine blue-pyronin (Ito and 
Winchester, 1963) and the block trimmed; thin sections were cut on an L.K.B. ultramicrotome, stained with uranyl 
acetate and viewed on a Hitachi HS8 at 50 KV. Electron micrographs were taken at 4,000 to 19,000 and enlarged 
photographically. Cryostat sections (40 u) were processed in Gomori's acid phosphatase medium (Holt and Hicks, 
1961) then fixed in 1% cold buffered isotonic osmium tetroxide, processed and embedded in epon as described. 
The ultra thin sections were first examined unstained, then stained with uranyl acetate. 


All tissues were taken from frank tumour or near foci of 20-methylcholanthrene on the left side; control tissue 
was taken from the right side, 


Results 


The rats were killed when it was obvious that a tumour had arisen or at 5 to 6 months post 
operation. This latter date was chosen because in a few animals which did not show an overt 
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Fig. 1. Illustrates the general appeareance of the gross tumour in a well-developed squamous cell carcinoma 6 months after 
the injection of 20-methylcholanthrene. 


tumour on abdominal examination it was found that tumours had occurred in the dorsolateral 
lobe. 

On inspection of the animals most tumours extended into and involved the abdominal muscles. 
With few exceptions the tumours tended not to produce obstructive complications and because 
of this animals have to be inspected weekly to avoid missing early lesions. Wound hernia occurred 
in less than 575 of animals and is easily recognised on palpation. 


£0 


Gross anatomy 


The left ventral and dorsolateral lobes showed evidence of tumour development on gross exam- 
ination in 20 rats. In 14 rats there was no gross tumour but residual 20-methylcholanthrene 
could be recognised at the site of injection. Tumours rarely involved the non-injected lobes of 
the right prostate. In 5 rats with gross tumours (Fig. 1) metastases had occurred with trans- 
peritoneal spread to the undersurface of the diaphragm, to the liver and abdominal viscera. 


Light microscopy 


The histological changes seen in the injected left ventral and left dorsolateral lobes of the 

prostate are summarised here (Table). 

1. In areas not involved in the tumour process, and apparently unaffected by the carcinogen, 
the columnar cells are indistinguishable from normal cells. 

2. Affected acini may be lined by simple cuboidal or squamous epithelium, and an increase in 
the circumacinar connective tissue is apparent. 

3. Hyperplastic acini are seen in areas surrounding overt tumours or approximating deposits 
of 20-methylcholanthrene, the acinar wall is often folded, and tall columnar cells almost 
obliterate the lumen. 

4. Neoplastic change is typified by small groups of cells becoming stratified; some superficial 
cells are found free in the lumen often with small eosinophilic masses lying between them, 
with a local infiltration of leukocytes and round cells. The final stage is represented by the 
development of the typical epithelial pearls of squamous cell carcinoma. Tumour growth is 
very rapid, and the normal architecture of the gland is completely obliterated. 


Electron microscopy 


The areas of cellular change described in the histology section are identified on the toluidine 
blue 1j section, and the block trimmed to present this area for fine sections. 
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Table 


Histological changes in the rat prostate parenchyma following the introduction 
of 20-methylcholanthrene 
. TT me i ai att. 


Histological appearance 
Normal Acinus 


$ A 20-methylcholanthrene—>1. Normal columnar epithelium 
Tall columnar epithelium 4 
with a supranuclear clear 2, Hypertrophied epithelium 


zone 


+ 
3. Basal cell proliferation and 
increased periacinar connective 
tissue 


{ 
Y 
4. Sloughing of hypertrophied cells 
into the acinar lumen 


5. Stratification of ‘the epithelium 
from the basal cells 


6. Keratinisation 


7. Squamous cell carcinoma 
aaaea 

1. Acini in areas apparently unaffected by the 20-methylcholanthrene show two types of lining 
epithelium 
(a) normal cells as described for healthy adult rat prostate 
(6) columnar cells with an irregular luminal edge, caused by projection of the apical zone 

beyond the confines of the junctional complex giving the cell a dentate appearance; there 
are no microvilli (Fig. 2). The cisternae of the rough endoplasmic reticulum (R.E.R.) 
are dilated and filled with a rather dense granular substance and the apical cisternae in 
some cells open directly into the lumen. The mitochondria often show cloudy swelling 
with a few cristae projecting into an electron lucent interior. The Golgi apparatus and 
associated smooth membranes appear to be more extensive. Lysosomes are a particular 
feature of these cells and form large masses with contained myelin figures and altered 
mitochondria; acid phosphatase is present (Fig. 3). The basally placed nucleus is often 
irregular in outline with deep clefts which destroy the normal rounded appearance, a 
large nucleolus and, commonly, clumping of the chromatin. Fat globules are often 
present in the infranuclear zone. The R.E.R. may be reduced here and free ribosomes 
increased. 

Not all the cells in a particular acinus will show these changes in fine structure, and 
such minimal signs as a few altered mitochondria and small myelin figures may be the 
only evidence present. 

2. In the cuboidal or squamous cell there may be a reduction in the number of microvilli, the 
R.E.R. is markedly reduced, and large numbers of polysomes are seen in the electron lucent 
cytosome. A few mitochondria are found throughout the cytosome commonly showing 
evidence of cloudy swelling. Lysosomes are present. The round or irregular nucleus is basally 
placed, hyperchromatic, with a well-defined nucleolus, suggestive of impending mitosis (Fig. 4). 

Some of these acini are lined by undifferentiated cells with distended electron lucent micro- 
villous processes often with contained myelin figures. There is no R.E.R., some smooth 
membranes, free polysomes and in one instance massive numbers of mitochondria showing 
cloudy swelling. Cell outlines are difficult to appreciate and the nuclei are haphazardly 
arranged. The basal lamina is absent from some areas and only amorphous ground substance 
Separates smooth muscle fibres from the epithelium. 
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Fig. 2. Rat ventral prostate, 5 months after the injection of 29-methylcholanthrene. Illustrates the apical projections 
(arrowed) of the hyperplastic cell. Uranyl acetate. x 10,500. 


3. The fine structure of the hyperplastic cell is an exaggeration of the normal healthy prostatic 
acinar cell. 

4. The stratified epithelium seen preliminary to the squamous cell carcinoma has the following 
characteristics: The basal cells are undifferentiated and only rarely show properties in common 
with the secretory cell. Some R.E.R., free polysomes and altered mitochondria are present 
in the cytosome, with smooth membranes of the Golgi. The nuclei are irregular and hyper- 
chromatic. The cells nearer the lumen contain electron dense granules, these latter are also 
present between the cells and in the acinar lumen. Lysosomes are commonly present and the 
basal lamina is interrupted. The stratified epithelium typical of the squamous cell carcinoma 
is shown in Fig. 6. Tonofibrils are a feature of the cells. 

The frank tumours classified histologically as fibrosarcomata, or rhabdomyosarcomata showed 
no prostatic secretory tissue and are not described here. 


Discussion 


The carcinogen methylcholanthrene has been used in studies of the changes in prostatic epithelium 
associated with tumour formation both in vivo (Allen, 1953; Mirand er al., 1956) and in tissue 
culture (Lasnitzki, 1950, 1964, 1965, 1969 and 1970). Prostatic parenchymal tumours induced 
by this agent have been squamous cell carcinomas (Dunning ef al., 1946; Allen, 1953) which 
first became evident 100 to 200 days following the introduction of the carcinogen directly into 
the gland. 
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Fig. 3. Rat dorsolateral prostate, 5 months after the injection of 20-methylcholanthrene. Illustrates the local acid phos- 
phatase reaction of the dense bodies and myelin figures (arrowed), Uranyl acetate. x» 15,000, 


The histological changes described in affected ventral and dorsolateral prostatic acini suggest 
an initial hypertrophy of the epithelium, followed by desquamation of these cells and subsequent 
replacement by basal residual cells. Proliferation of these basal cells results in the progressive 
development of a stratified epithelium, a stratified squamous epithelium and the heavily keratin- 
ised epithelium characteristic of squamous cell carcinoma. The increase in circumacinar con- 
nective tissue, and leucocytic infiltration shows a response to the irritant carcinogen. 

The ultrastructural studies have shown that even in areas apparently unaffected by the methyl- 
cholanthrene some change could be distinguished in the individual cells. Brandes (1966) described 
the normal prostatic cell with an extensive rough endoplasmic reticulum, a prominent Golgi 
apparatus, numerous small dense mitochondria and a regular basal nucleus. 

Apart from these normal cells we were able to demonstrate cells which were markedly increased 
in height and bulged into the lumen. The latter feature could be associated causally with the 
disappearance of microvilli and perhaps caused by dilatation of the endoplasmic reticulum; in 
addition the Golgi complex was markedly expanded. These changes suggest increased cellular 
activity, but the degenerative changes in the mitochondria which have few cristae and exhibit 
cloudy swelling, together with an increase in secondary lysosomes suggest that the process is 
temporary and in these cells may have passed its peak. Interestingly, these changes are identical 
with those noted following castration (Brandes, 1966) and perhaps reflect the preliminary 
influence of the carcinogen on the androgen control of the cell. Further, the modification of 
the mitochondria, irregularity of nuclear outline and accumulation of fat in the basal cytoplasm 
of these hypertrophied cells are recognised as precancerous (Oberling and Bernhard, 1961; Le 
Breton and Moule, 1961). 
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Fig. 4. Rat dorsolateral prostate, 5 months after the injection of 20-methylcholanthrene. Illustrates mitochondria showing 
degenerative change (M). large phagosomal masses (P), and a hyperchromatic nuclues (N) in the more flattened type of 
epithelium, becoming stratified. Uranyl acetate. » 10,500. 
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Fig. 5. Rat ventral prostate, 6 months after the injection of 20-methylcholanthrene. This is a low power electron micro- 
graph through an “epithelial pearl" showing a dense mass of keratin (arrowed) and the keratinising epithelial cells with 
their typical tonofibrils (T). Uranyl acetate. = 5,000, 


Lasnitzki (1964) showed that “hyperplastic” cells occur in tissue cultures of ventral prostate 
within five days of exposure to methylcholanthrene. The same author (Lasnitzki, 1969) reported 
that 20-methylcholanthrene introduced into the culture medium induced hyperplasia of rat 
ventral prostate epithelium, a proliferation of reserve cells, increased protein production tem- 
porarily by the hyperplastic cell with eventual shedding of the latter into the acinar lumen. 

In areas where a reduction in epithelial height is seen, there is evidence of diminished secretory 
activity with a reduction in the volume of R.E.R., and of Golgi vesicles and an increase in 
mitochondrial degeneration and in the number of lysosomes. At the same time there is an 
increase in the number of free polysomes. These changes suggest some dedifferentiation of the 
cell, and it is possible that these represent uncommitted basal reserve cells and therefore com- 
paratively undifferentiated. The appearance of these undifferentiated basal cells in the stratified 
epithelium prior to keratinisation suggest that this dedifferentiation is a preliminary to pro- 
liferative change; the accumulation of tonofibrils in the more superficial cells is an indication 
of subsequent keratinisation and the establishment of an easily identifiable squamous cell 
carcinoma. 

In conclusion, the well-defined histological changes seen in the inception of squamous cell 
carcinoma of the prostate have been examined with the electron microscope and a pattern of 
parenchymal hyperplasia, with cell death and replacement by reserve undifferentiated cells has 
been established. Consequent proliferation of these cells under the influence of the carcinogen 
leads to the development of a squamous cell carcinoma. 
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Summary 


The fine structure of hypertrophied cells in rat prostate parenchyma after exposure to 20- 
methylcholanthrene is described, and some features such as degenerating mitochondria, increase 
in smooth membranes and lysosomes suggest that these cells are passed their peak. This is 
supported by the sloughing of these cells and their consequent replacement by a stratified 
epithelium originating in the basal undifferentiated reserve cells. 

Keratinisation of the epithelium with the presence of typical tonofibrils is regarded as evidence 
of a fully-developed squamous cell carcinoma. 


This work was supported by a grant from the Cancer Research Campaign. 
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'Malignant Lymphoma of the Testis in Indians 


MRUDULA B. SAMPAT, M. V. SIRSAT and MURALIDHAR R. KAMAT 
Tata Memorial Hospital, Bombay, India 


Malignant lymphoma presenting as a testicular tumour is rare, although frequent microscopic 
testicular involvement in leukaemia and generalised lymphosarcoma has been encountered at 
autopsies (Givler, 1969). Testicular swelling may be the first manifestation of a generalised 
lymphoma or the forerunner of a disseminated lymphoma. At times evidence of malignant 
lymphoma may be already present or appear with the testicular tumour. Solitary lymphomas of the 
testis have been reported, but the number is small as the disease rarely remains localised and in 
the majority of patients dissemination occurs within months. It is not possible to predict from the 
histological appearance the behaviour of a lymphoma primarily occurring in the testis. 


Material and Method 


In this presentation we have reviewed orchidectomy specimens and histopathologic sections of 
17 patients studied in the laboratories of the Tata Memorial Hospital during the years 1941 
through 1972. Sections were stained with hematoxylin and eosin. Corresponding sections were 
also stained for reticulin fibres by Gomori's silver impregnation method. Clinical records of all 
cases were critically studied for associated lesions and for follow-up data. The cases were divided 
into 3 groups as follows: 


Group I: Testicular tumour as the only manifestation of lymphoma. 

Group H: Testicular tumour followed by disseminated lymphoma during the course of the 
disease. 

Group III: Testicular tumour following generalised lymphoma. 


Clinical Features 


Group I 


Testicular swelling was the only manifestation in 3 cases. One of these patients was a child 5 years 
old and the other 2 patients were 43 years and 68 years of age respectively. One of the patients had 
suffered from filariasis 10 years previously and had a testicular swelling of 3 months duration. A 
history of hydrocele 20 years before was given by another patient. The later patient died 6 months 
after surgery, from a cause not relevant to the disease. There was however no autopsy. The other 
2 were followed for 6 months and 5 years and 6 months after orchidectomy when they were found 
to be free from the disease. 


Group II 


12 patients presented with painless testicular swelling of 2 weeks to 6 years' duration. In 2 patients 
bilateral involvement of testes was present. The clinical history revealed that in 7 patients 
generalised lymphadenopathy occurred during the course of the disease. Abdominal lymph nodes. 
were palpable in 8 patients with ascites in 2. Cutaneous nodules were present in 3 patients and 
were histologically proved to be malignant lymphoma. Involvement of the maxillary antrum 
occurred in 3 patients and osteolytic bone lesions in tibia, fibula and skull were noted in 1 patient 
each during the course of the disease. Follow-up data was available in 7 cases; all of them died 
within 6 months to a year after orchidectomy. 
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Group III 


Testicular swelling had followed generalised lymphadenopathy in 2 patients. One of them had, 
abdominal masses with ascites. Bilateral testicular involvement with a hydrocele was present in 
| patient. One of the 2 patients died within 6 months after operation. 

Of 17 cases, the right testis was involved in 5 cases, the left testis in 9 cases; bilateral involve- 
ment was noted in 3 patients. 

Examination of the peripheral blood did not show any evidence of leukaemia. 

Postoperative radiotherapy was given to 9 patients. In 6 patients operation was followed by 
chemotherapy only and in 2, postoperative radiation was followed by chemotherapy. 


Age Incidence 

Of 17 patients the youngest was a 5-year-old child; the oldest patient was 68 years of age. The 
maximum number (14) of patients was between the ages of 40 years and 68 years. Eight patients 
were more than 50 years of age. 


Pathology 
Gross Findings 


Ten orchidectomy specimens were available for detailed study while in 7 patients paraffin blocks 
and slides were sent to us from outside city hospitals. The testicular tumours varied in size from 





Fig. 1. Shows cut surface of orchidectomy specimen of 
malignant lymphoma from a 42-year-old male. Entire 
testicular parenchyma and epididymis are replaced by 
tumour. 


2-2x2 cm to 13:5 x 9 cm. A portion of the spermatic cord was present in all the specimens. A 
hydrocele was present in 3 cases. Tumour had replaced the whole of the testicular parenchyma in 
8 (Fig. 1) and only in 2 specimens testicular parenchyma could be identified on naked eye examina- 
tion. The tumour was soft in consistency and showed a grey tan homogeneous appearance 
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Irregular yellowish areas of necrosis and scattered areas of cystic degeneration were present in 
5 specimens. In none of the specimens had the tumour broken through tunica albuginea and tunica 
vaginalis. The epididymis was involved in all specimens, The cut edge of the spermatic cord showed 
tumour infiltration in 3 cases. 


Microscopic Findings 


In sections from all the tumours, cells were seen diffusely infiltrating in between and widely 
separating the seminiferous tubules (Fig. 2). The seminiferous tubules did not show any evidence 
of spermatogenesis and contained Sertoli cells with vacuolated cytoplasm. In some cases a few 
tubules were invaded by lymphoma cells. The adjoining testicular parenchyma did not show any 
evidence of intratubular involvement. Silver impregnation for reticulin showed an open network 
of concentric peritubular reticulin fibrils resulting from the infiltration of peritubular connective 





Fig. 2, Photomicrograph showing diffusely infiltrating tumour cells in between the 
atrophic seminiferous tubules. Inset shows atrophic seminiferous tubule containing 
vacuolated Sertoli cells. H & E. «90 and x280. (Path. no. 8392-E.) 


tissue by lymphoma cells (Fig. 3). This is of help in differentiating lymphoma from seminoma in 
which the reticulin fibres are compressed around the tubules. 

Of 17 tumours only 3 tumours were composed of well differentiated lymphocytic cells and in 
2 mixed pictures of lymphoblastic and well differentiated lymphocytic type was seen. Sections 
from 8 tumours revealed poorly differentiated cells of lymphocytic series. Diffuse sheets of 
pleomorphic cells were seen. The nuclei were round to ovoid and showed marked chromatin 
stippling. Mitotic figures were seen in fair numbers. These were lymphosarcomas of lympho- 
blastic type. 

Reticulum cell sarcoma was diagnosed in 2 cases (Fig. 4). The cells showed ill-defined cyto- 
plasmic outlines and varied in size and shape. The nuclei appeared large, vesicular and contained 
one or more nucleoli. Identations of nuclei (reniform) and multi-nucleated cells were also present. 
Fairly abundant reticulin fibrils were seen on silver impregnation. In some areas even pericellular 
network was seen. 

Sections from 2 cases revealed Hodgkin’s disease with pleomorphic picture consisting of 
lymphocytes, plasma cells, polymorphonuclear cells and mononuclear and multinuclear giant 
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cells (Dorothy Reed celis) (Fig. 5). Not a single case in this series was of follicular lymphoma. 


In addition to the frank areas of lymphoma, 2 cases showed granulomatous areas associated 


with presence of lymphoid follicles and fibrosis. 
. 





Fig. 3. Photomicrograph of the same area as Figure 2. after silver impregnation for 
reticulin shewing network of concentric peritubular fibrils. Gomori's silver impregna- 


lion stain. «90. (Path. no. 8392-E.) 





Fig. 4. Photomicrograph showing NRN lymphoma of testis of reticulum cell type. 
H & E. = 280, (Path. no. 3810-U 


Irregular areas of necrosis were present. In 2 of 17 cases a few small granulomatous lesions 
consisting of macrophage cells and foreign body giant cells were seen. Calcified filarial parasites 
were identified in 2 cases; this was an incidental finding. The tunica vaginalis was thickened and 
infiltrated by lymphoma cells, in 3 cases. Sections from the epididymis showed involvement by 
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tumour infiltration from the testis. Lymphoma cells were seen round the epididymis tubules 
widely separating them. The spermatic cord showed tumour infiltration in 3 cases only. 


Discussion 


Malignant lymphoma involving the testis is extremely rare and accounts for about 1% to 7% of 
all malignancies in testis (Dockerty and Priestley 1942; Collins and Pugh, 1964; Kiely er al., 1970). 
In the records of Tata Memorial Hospital from year 1941 through 1972, lymphoma of the testis 
form 3-855 of 445 histologically proved cases of all testicular malignancies. Rosenberg et al. (1961) 
noted that testicular involvement was the initial manifestation in 6 of 799 males with lymphoma 
and that only 10 showed testicular involvement during the course of the disease. Similarly in our 
material consisting of 2,200 males with lymphoma, the testicular involvement was the initial 
manifestation in 15 cases, while 2 cases showed testicular involvement in the course of the disease. 
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Fig. 5. Photomicrograph showing Hodgkin's disease of testis. Inset shows multi- 
nucleated giant cells of Dorothy-Reed type. H & E. «280 and x560. (Path. no. 
9282-E.) 


It has been observed previously that more than 50%, of patients with bilateral testicular tumours 
have lymphomas (Hotchkiss and Laury, 1950; Eckert and Smith, 1963). We have seen this in our 
material also. Of 4 bilateral testicular tumours 3 were histologically proved to be malignant 
lymphoma and the 4th a seminoma. 

Malignant lymphoma occurs more commonly in older men and is the most common type of 
testicular malignancy after 60 years of age (Kiely et al., 1970). In the present series approximately 
47% of patients were 50 years or more of age. In contrast to this only 5-6% of patients with other 
testicular malignancies in our material belonged to this age group. A few cases have been reported 
in children. In this study we have 2 cases of lymphoma occurring at the age of 5 years and 16 years 
respectively. Waddell in 1961 reviewing the literature found 7 cases of testicular lymphomas in 
children and reported 1 of his own. 

Gowing (1964) in a study of 63 malignant lymphomas of the testis found 62 tumours composed 
of poorly differentiated cells of the lymphocytic series or of larger reticulum cells and designated 
all tumours belonging to this group as "Malignant lymphoma, poorly differentiated". Not a single 
case of Hodgkin's disease or follicular lymphoma was present. Givler (1969) in his autopsy study 
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of 362 cases with lymphoma or leukaemia did not find microscopic testicular infiltration in 44 
males with Hodgkin’s disease. In our material of 17 cases there were 2 cases of Hodgkin’s disease 
although none of the testicular tumours had characteristics of follicular lymphoma. Hamlin, 
Kagan and Friedman (1972) have reported Hodgkin’s disease in 2 of their 9 cases of lymphoma of 
the testis. Š 

Kiely et al. (1970) noted the frequent involvement of the skin and upper respiratory tract in 
patients with testicular lymphoma. Until now 5 cases with involvement of maxillary antrum have 
been described in the literature (Varney, 1955; Eckert and Smith, 1963; Hamlin, Kagan and 
Friedman, 1972). To this we would like to add 3 cases reported in this series of 17 cases. Cutaneous 
nodules confirmed by histology were present in 3 of our cases. The association of skin nodules with 
testicular tumour has been shown to be suggestive of a lymphoid tumour by Hotchkiss and 
Laury (1950). 

Lymphoma presenting as a testicular swelling could be primary or secondary. The problem is 
whether the tumour is primary or whether it is the forerunner of a disseminated lymphoma. Our 
experience is different from that of Kiely er a/. (1970) who designate a testicular lymphoma 
“primary” when no other clinical evidence of lymphoma is present at orchidectomy, but we have 
found that dissemination occurred within months during course of the disease in 9 patients in our 
series, in whom testicular tumour was the only manifestation at orchidectomy. Follow-up was 
available in 7 patients: all of them died within 6 months to a year after orchidectomy. A similar 
finding has also been observed by Hamlin et al. (1972). It is only in retrospect, as stated by Gowing 
(1964), after a patient has been without evidence of recurrence for some years, that malignant 
lymphoma of the testis may be accepted as a primary. 

As far as the origin of any extranodal lymphoma is concerned it is not yet concluded whether 
the disease is unicentric or multicentric. Primary testicular lymphomas with survival of several 
years after orchidectomy favour unicentric testicular lymphoma. Two of our cases support 
Ficari’s (1950) suggestion that lymphoma may develop in non-lymphoid organs following an 
inflammatory condition of several years duration. One of the two patients had mumps about 
10 years previously and had testicular swelling of 6 years’ duration which had increased in size 
during the past 2 years only. The other case gave history of filariasis 10 years before with swelling 
of left spermatic cord. Testicular swelling was of only 3 months’ duration. The associated histo- 
logic changes of chronic inflammation seen in both these cases can be taken as an evidence in 
favour of this suggestion. 

Rapid dissemination of the disease with death in a year or two after orchidectomy and infiltra- 
tive histologic picture rather than a destructive pattern are put forward in favour of a multicentric 
origin. Stout (1951) has observed that there are lymphosarcomas with 2 different disease patterns 
in respect to biological behaviour: the one which causes death in a short period with multiple 
involvement and the other with solitary involvement and long survival. 

Testicular lymphoma is a highly malignant disease with poor prognosis. Nine patients in this 
series of 17 cases, died within 6 months to | year after orchidectomy. Two patients were alive 
6 months and 51 years after surgery with no evidence of disease, while 6 patients are lost to follow- 
up. Gowing (1964) has reported that 69% of the patients were dead within 2 years of surgery. 
A few long survivals are reported when lymphoma remained localised to the testis (Cohen et al., 
1955, Eckert and Smith 1963, Gowing 1964, and Kiely et al., 1970). Unfortunately it is not 
possible to know whether lymphoma involving testis primarily is going to remain localised or 
disseminate. 


Summary 
The pathological and clinical features of 17 cases of malignant lymphoma of testis seen at Tata 


Memorial Hospital, Bombay, from the year 1941 through 1972 are presented. Malignant lymphoma 
accounts for 3-8% of 445 histologically proved cases of testicular malignancies in our material. 
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The material has been divided into 3 groups: (i) Testicular tumour as the only manifestation 
throughout the course of the disease (3 cases); (ii) Testicular tumour followed by dissemination 
during the course of the disease (12 cases); (iii) Testicular tumour following generalised lymphoma 
(2 cases). 

Bilateral testicular tumours are rare but when they do occur malignant lymphoma accounts for 
the larger number of cases. Of 4 bilateral testicular tumours found in the total number of 445 
testicular malignancies 3 belonged to malignant lymphoma group. 

The maximum number of patients (14) were between the ages of 40 and 68 years. Two cases of 
lymphoma occurred in patients aged 5 years and 16 years respectively. 

Malignant lymphoma of testis is a disease with a poor prognosis. The majority of the patients 
died within a year following orchidectomy. One patient is alive and free from disease for 5 years 
and 6 months after orchidectomy. 

Hodgkin’s disease of the testis is very rarely reported. We have seen 2 cases in our material. 
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Rare Combination of Duplication of Genito-urinary 
Tract, Hindgut, Vertebral Column and Other 
Associated Anomalies 


TRIPTA DUTTA, V. GEORGE, P. K. MEENAKSHI and G. DAS 
Paediatric Surgical Unit, Safdarjang Hospital, New Delhi, 110023 


Duplication of various portions of the genito-urinary tract, hindgut or vertebral column even 
individually are rare abnormalities. All of them occurring together in the same case is extremely 
rare indeed. The first case of diphallia was reported by Wecker (1609). We are reporting 2 cases, 
a boy and a girl with more or less identical anomalies involving genito-urinary tract, hindgut and 
vertebral column with slight differences depending upon their sex. 


Case 1. R., male, newborn was admitted soon after birth as a case of anorectal atresia and double penis on 4th 
November, 1970. 

He was a normally delivered third child of the family with a birth weight of 2,600 g. He had not passed meconium 
since birth but passed urine from both the penes at different intervals (Fig. 1). After examination and X-ray, a right 
transverse colostomy was done to relieve the acute intestinal obstruction and further detailed investigations done 
later. 





Fig. 1. R.—True complete diphallia with weak urinary stream from 
right side, bifid scrotum and 2 anal dimples, 24 cm apart. 


Detailed clinical examination, radiological investigations including plain X-ray abdomen, X-ray of the vertebral 
column, excretory pyelography, cysto-urethrogram, barium enema (done through the distal loop of the colostomy) 
and laparotomy revealed the following abnormalities: 

(1) Kidneys—Left kidney normal in position and function. Right-sided pelvic kidney, hydronephrotic and poor 
function. 

(2) Bladder, urethra and penis— Double bladder, double urethra, double penis, 1 penis in the midline, the second 
anteriorly and slightly to the right. 

The left bladder drained into the midline penis with good stream and right bladder into the right anterior penis 
having a feeble stream of urine (Fig. 1). 

Both the right and left kidneys drained into their respective urinary bladders, and these in turn emptied into their 
same side urethrae (Fig. 2). There was pneumaturia from the left urethra suggesting the presence of recto-urethral 
fistula. 

Cysto-urethrogram showed free reflux from the right bladder into the right pelvic kidney (Fig. 2) which was 
hydronephrotic and poorly functioning. There was no reflux on the left side. 

(3) Scrotum— Completely bifid with a normal testis in each half. There was a thin dark green line (raphe) with 
thick skin extending from left scrotum to the left anal dimple (Fig. 1). 

(4) Anal region—There was no anal opening (anorectal atresia), but there were 2 anal dimples 2-5 cm apart 
separated by soft tissue and covered with pigmented skin. Barium enema done through the distal loop of the 
colostomy (after left perineal anoplasty) and subsequent laparotomy demonstrated duplication of hindgut from the 
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Fig. 2. Cysto-urethrogram, both sides, 2 separate Fig. 3. Barium enema through the distal loop of 
bladders draining into their own urethrae with colostomy, duplication of hindgut with right 
vesico-ureteric reflux on right side showine di- blind pouct 


lated pelvic kidney. 


Fig. 4. Hemivertebrae —D$ left, first lumbar rib right 
side, duplication of sacrum with transverse disposition 
of coccyx 





Fig. 5. A. B.—Perineum showing catheters into 2 urethrae, 2 
vaginae and forceps pointing into right anal dimples and left 
anus, 





middle of the transverse colon to the anal region with the right side as a blind pouch and the left opened into the 
perineal opening (Fig. 3). 
(5) Vertebral column and pelvis showed the following anomalies (Fig. 4): (a) Hemivertebra D5 left side. (b) First 
lumbar rib on therightside. (c) Duplication of the sacrum with transverse disposition of the coccyx. 


Case 2. A. B., 5-month-old girl brought to us in November 1972 with the history that at birth the doctor had told 
the mother that there was some developmental deformity of the perineum for which she should consult the surgeons 
later. 

The child is the first in the family, born normally after a normal period of gestation with a birth weight of 2,860 g. 
The child passed urine and meconium normally after birth as expected and has grown normally up to this age. 
Reflexes were normal for her age. 
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Detailed clinical examination, radiological investigations, including plain X-ray abdomen, X-ray of the vertebral 
column, excretory pyelography, cysto-urethrogram and barium meal follow through revealed the following 
abnormalities: 

(1) External genitalia—Asymmetrical labio-inguinal folds and labia majora. Well developed and elongated labia 
minora covering 2 urethral and vaginal orifices placed side by side. Two separate cervices seen through the 2 vaginal 
orifices (Fig. 5). 

(2) Anal region—Two anal dimples somewhat anteriorly placed, separated by 2 cm of soft tissue. The left was 
open and functioning, the right one being imperforate (Fig. 5). 

Barium meal follow-through showed caecum and ascending colon on the left side (Fig. 6). 

(3) Meningocele—Bluish discoloration of the skin on the lumbo-sacral region covering the sacral meningocele 
(Fig. 7). 

(4) Spine and pelvis—Plain X-ray showed maldevelopment of sacrum with spina bifida and meningocele and 
diastasis of pubic bones. 

(5) Kidney—Excretory pyelography showed right kidney normal in position and function. The other kidney was 
situated at the level of L5 and SI vertebrae on their right side, and showed a picture of crossed ectopia without 
fusion (Fig. 8). Each ureter drained into its respective urinary bladder, there being 2 separate urinary bladders, right 
and left (Fig. 9). 

(6) Bladder and urethrae—Cysto-urethrogram confirmed the presence of 2 completely separate urinary bladders 
drained by 2 separate urethrae. Both the urethrae had a good urinary stream (Fig. 9). 


Management and Results 


The boy (R.) had several operations done in 4 stages; after the initial transverse colostomy to relieve the obstruction 
he had right nephrectomy, right cystectomy, amputation of the right anteriorly disposed penis, reconstruction of the 
scrotum, perineal reconstruction of left anus, side-to-side anastomosis of left and right rectum (lower blind pouch), 
disconnection of the recto-urethral fistula and closure of colostomy. The 24-year-old boy is now as normal a child as 
he could have been. 

No treatment was given to the girl (A. B.) as she had no symptoms and the deformities did not need any cor- 
rection at this young age. We have kept her under observation and plan to watch her till puberty when she will need 
correction of the vagina 


Discussion 


Of all the rare duplication anomalies of lower urinary tract, duplication of the penis is the most 
common. According to the United States Census Bureau, it occurs once in 5:5 million births. The 





Fig. 6. Barium meal, caecum and ascend- Fig. 7. Lumbo-sacral meningocele with bluish dis- 
ing colon on left side. coloration of covering skin. 
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Fig. 8. Crossed rena! ectopia without Fig. 9. Intravenous pyelograph crossed 
fusion on right side. renal ectopia right side, 2 completely 


separate bladders with urethrae. 


first case of diphallia was reported by Wecker (1609). 70 total cases from literature (excluding the 
United States) but including their own 2 were reported by Campbell (1937) and a few more have 
been added since then. Savir, Lurie and Lazebnik (1970) while reporting their | case of diphallia 
quoted that over 100 cases of double urethra have been reported by Braband and Anand (1965). 

46 cases of double bladder have been reported in the literature by Campbell (1970). Abrahamson 
(1961) reported only 15 cases of complete duplication of bladder, urethra, and penis with each 
kidney emptying into its own bladder which in turn emptied through its own urethra and penis. 
Janknegt, Daenekindt ind Moonen (1968) stated that only 18 cases of double bladder and urethra 
have been reported. 

Rodriguez (1965) reported a 5-day-old baby with double penis and urethra. The right side had 
epispadias and the left hypospadias. One of our own children has bifid microphallia with bilateral 
glandular epispadias with other anomalies which have not yet been reported. Campbell (1970) 
reported a case of Allsner where the penis terminated in 2 glans. One was used for voiding urine 
and the other for seminal ejaculation. 

Satter and Mossman (1958) described a case of double bladder and double urethra in a female 
child. Swenson and Oeconomopoulos (1961) reported a girl who had duplication of the entire 
lower genito-urinary system, each ureter opening into its respective bladder. 

Volpi (1903) described a case which had double penis, urethra and bladder with bifid scrotum. 
horseshoe kidney with a single ureter opening into the left bladder and imperforate anus. Duplica- 
tion of urogenital and lower intestinal tract has been reported by Fischer (1952). 

Pelvic kidney is found in 1: 800 cases, more common in males and 3 times more common on the 
left side than the right. Our child (R.) had a pelvic kidney on the right side with clinical bacterio- 
logical and radiological evidence of urinary infection. Henley and Rankin (1971) reported 21 cases 
of pelvic kidney out of which 48 % had urological symptoms. The findings of Ward (1965) are also 
the same. 18 out of his 38 cases had symptoms (47%) 

Crossed renal ectopia is still more rare. Abeshouse and Bhisitkul (1959) reported from the 
literature, 337 cases of crossed renal ectopia with or without fusion. The fusion may be end-to-enc, 
side-to-side, S- or L-shaped. 


Se, 
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Only a few cases are reported in the literature who have duplication of the genito-urinary tract 
and hindgut as well as the vertebral column. The vertebral defects are either spina bifida or 
hemivertebra. We have not come across any case with duplication of the sacrum in English 

"literature. Duplication of the sacrum as it is, is an extremely rare anomaly and even the most 
experienced of orthopaedic surgeons have not seen more than 1 or 2 cases in their career 
(Sankaran, 1973). 

Various people have tried to classify double urethra and/or double bladder into various groups. 

Taruffi 80 years ago divided double urethra into 4 types (Campbell, 1970): l 

Type 1. Blind ending canals, in which the canal opens on the surface of the penis but does not 
communicate with the urethra or the bladder, or the canal opens into the urethra but does not 
open on the surface of the penis. 

Type 2. An accessory canal which conveys seminal fluid and is independent of the urethra. This 
has been referred to as seminiferous canal. 

Type 3. An accessory canal which communicates with both the urethrae and the surface of the 
penis. This may be termed simply a bifurcation of the urethra or an uriniferous canal. 

Type 4. Certain congenital urethral fistulae which usually arise from defects in the embryonic 
cloaca. 

Senger and Santare (1951) classified congenital duplication of bladder into the following 3 major 
groups: 

(1) Sagittal or longitudinal. 

(2) Frontal or transverse. 

(3) Multilocular bladder. 

Abrahamson (1961) classified double bladder into 6 groups: 

(1) Sagittal division: 

(a) Complete reduplication of the bladder. 
(b) Incomplete reduplication of the bladder. 
(c) Complete sagittal septum. 

(d) Incomplete sagtital septum. 

(2) Frontal division—incomplete frontal septum. 

(3) Multispastate bladder. 

(4) Hour glass bladder. 

(5) Trigonal curtain. 

(6) Bladder neck valve. 


The incidence of this anomaly is so rare that no one person could have sufficient cases of his 
own to give a proper classification. In any case, these classifications can apply only when the 
anomaly is single, but in our 2 cases there are so many anomalies in each that they could not be 
fitted into any of the above groups. 


Embryology 


The boy appears to be a case of caudal duplication. The hindgut along with cloaca is duplicated 
hence the double distal third of transverse colon, double descending colon, double bladder and 
double rectum. The perineum also shows duplication resulting in 2 anal dimpling and diphallus. 
The later anomaly is usually described as a mesodermal defect due to over-development of cloacal 
membrane and can occur quite independent of the hindgut duplication. 


Female Child 


Duplication of urogenital sinus, urinary bladder develops from the urogenital sinus and vagina by 
canalisation of the sinovaginal bulbs arising from endoderm at the common opening of Mullerian 
ducts in the pelvic portion of urogenital sinus. If the sinovaginal bulbs fail to fuse or do not 
develop at all, this will result in double vagina. 
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Summary 


Two children, one male and one female have been presented with more or less identical rare 
congenital deformities of genito-urinary tract, hindgut and vertebral column. ° 

Both the children had completely separate urinary systems, each comprising 1 kidney ureter, 
bladder, urethra and penis in the boy with no communication at any level. 

The genital organs in beth cases were completely duplicated, the boy having 2 penes and double 
scrotum containing a normal testis in each and the girl had 2 vaginal orifices and 2 uteri as 
demonstrated by 2 cervices projecting into the 2 vaginae (no other test to demonstrate the 2 uteri 
were done). 

Both the children had duplication of hindgut and anorectal atresia, complete in the boy and 
partial in the girl. The girl also had reverse rotation of the hindgut. 

Both the children had defects in the vertebral column. The boy had hemivertebra, first lumbar 
rib on the right side and double sacrum. The girl had malformation of the sacrum with spina 
bifida and diastasis of pubic bones. 

The anomalies in the girl on the whole showed an attempt at reduplication of single organs and 
fusion of paired ones. 
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‘Short Case Reports 


Cerebral Aneurysm, Renal Cysts and Hamartomas in 
a Case of Tuberous Sclerosis 


A 24-year-old man died after a subarachnoid haemo- 
rhage. Necropsy revealed a ruptured saccular 
aneurysm of the right middle cerebral artery, gross 
hypertrophy of the left ventricle and tuberous sclerosis 
of the brain. Both kidneys were enlarged, and their 
parenchyma replaced by cysts (see Figure); histology 
confirmed a diagnosis of polycystic disease. There 
were solid, partly necrotic nodules (up to 5 cm dia- 
meter) in the left kidney, and a few smaller nodules 
in the right kidney; microscopy showed these were 
angiomyolipomas. There was also soft tumour in the 
para-aortic nodes; this consisted of papillary forma- 
tions and trabeculae of spindle cells, and was con- 
sidered to be hamartomatous rather than metastasis 
from a renal neoplasm. 


Renal hamartomas are found in the majority 
of cases of tuberous sclerosis. Extrarenal in- 
volvement by tumour limited to para-aortic 
lymph nodes has previously been reported by 
Feriz (1930). Renal cysts have been noted in 
patients with tuberous sclerosis; 4 reports 
described young adults with polycystic kidney 
disease and tuberous sclerosis. Others have 
reported this association in infants, and 
Potter (1972) describes 3 such infants as 
having adult-type polycystic kidneys (Type 
III). Cerebral aneurysm has not been reported 
in other cases of tuberous sclerosis. 


I wish to thank Mr J. Brice and Dr A. Dayan for 
their help in preparing and permission to publish 
this report. 
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A Solitary Metastasis to the Bladder from a Renal 
Adenocarcinoma 


A right-sided renal adenocarcinoma (Fig. 1) was 
removed from a 56-year-old man with a 4-week 
history of haematuria. Cystoscopy at the time of 
nephrectomy was normal. Gross renal vein involve- 
ment was present at the time of nephrectomy, but 
clearance appeared complete. Initial progress was 
satisfactory, but further haematuria occurred after 
8 months. Cystoscopy demonstrated an encrusted 
lesion in the dome of the bladder, but because of the 
extent of the original lesion, the prognosis was thought 
to be poor, and no further investigations were carried 
out. The patient remained well, but was eventually 
re-admitted 3 years after nephrectomy because of 
increasing haematuria. Cystoscopy showed an increase 
in size of the lesion previously noted, and biopsy 
demonstrated the same appearances as the original 
renal lesion. Since no other metastases were evident, 
partial cystectomy was performed; histology (Fig. 2) 
confirmed the metastatic nature of the lesion, which 
was confined to the bladder mucosa. Subsequent 
progress has been satisfactory. 


Sixteen reported cases of metastases to 
the bladder from renal adenocarcinoma were 
reviewed by Alarcon and Melick (1968), who 
added | further case of their own. Either a 
haematogenous or a urinary route of spread 
is possible: opinion in the literature has been 
equally divided between the two (Macalpine, 
1948). In 7 of the reported cases the bladder 
metastasis appears to have been solitary, as 
in this case, but no case of long-term survival 
after resection has been recorded, Neverthe- 
less prolonged survival after resection of 
solitary metastases elsewhere from renal 
adenocarcinoma is well described, and partial 
cystectomy therefore seems to be well justified. 
I am grateful to Mr Patrick Smith for his permission 


to publish this case, and te Dr R. L. Bishton for his 
help with the pathology. 


M. J. BUTLER, 
St Martin's Hospital, Bath 
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Unilateral Triplication of the Ureter 


A 6-year-old schoolgirl was referred to the Royal 
Berkshire Hospital, Reading, in October 1968, 
having had intermittent episodes of generalised 
abdominal pain, irritability and fever over the previous 


5 months. She had been continent from the age of 


18 months and had never had any urinary symptoms. 
Urinalysis on 3 occasions, however, had shown an 
infection, which responded each time to a course of 
the appropriate antibiotic. An intravenous pyelo- 
gram showed a small contracted right kidney with 
clubbing of the calyces and relatively poor excretion. 
The left kidney and ureter were normal. Treatment by 
long-term nitrofurantoin kept the child symptom free 
for the next 2} years, except on 3 occasions when the 
treatment was temporarily ceased and the infection 
recurred each time. In March 1971 a micturating 
cystogram (Fig. 1) showed free reflux up a dilated 


Fig. 1. 





right ureter which was seen to divide at lumbosacral 
junction level. Cystoscopy showed 2 right ureteric 
orifices, situated alongside each other on the inter- 
ureteric bar, and the rest of the bladder was normal. 

Because of the recurrent urinary infection and the 
pyelonephritic kidney, right nephro-ureterectomy 
was performed through a loin incision on the 7th 
May 1971. At operation (Fig. 2) 3 ureters were 
found arising from the 3 pelves of a small shrunken 
pyelonephritic right kidney. The ureters from the 
uppermost and lowermost pelves fused at the pelvic 
brim, while the third ureter from the middle pelvis 
continued independently down to the bladder. The 
patient made an uninterrupted recovery, being dis- 
charged home on the 10th postoperative day, since 
when the urine has been sterile and the patient 
symptom free. 


Unilateral triplication of the ureter is one of 
the rarest anomalies of the urinary tract. In 
reviewing all 44 previously reported cases, 3 
distinct types emerged. This case is an 
example of the least common type—double 
ureter with | bifid—in which 3 ureters leave 
the kidney but 2 fuse, resulting in 2 intra- 
vesical orifices. In complete triplication the 3 
ureters remain independent and terminate 
intravesically, or occasionally one of the 
ureters has an ectopic orifice. Trifid tripli- 
cation is the commonest type, when all 3 
ureters fuse resulting in only | intravesical 
ureteric orifice. 

I would like to thank Dr Joyce Burke and Mr Conrad 
Latto for allowing me to present this case history. 


O. J. A. GILMORE, 
St Bartholomew's Hospital, London E.C 1. 
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Appendico-Vesical Fistula—A Rare Complication of : 


Acute Appendicitis 


A 62-year-old man was admitted as an emergency 
because of abdominal pain, fever, lassitude and ano- 
rexia of 2 weeks’ duration. The right iliac fossa was 
very tender, with a palpable mass 5x5 cm in size 
which was non-mobile and of hard consistency. 
Emergency drip-infusion urography showed good 
secretion bilaterally, marked dilatation of the right 
kidney and ureter and deformation and displacement 
of the urinary bladder. 36 hours later faecaluria and 
pneumaturia appeared. Urgent cystography showed a 
fistula between the bladder and right colon with 
partial extravasation of the contrast medium into the 
perivesical area (see Figure). Laparotomy revealed 
a huge retroperitoneal abscess. The caecum was 
thick and inflamed; the tip of the appendix was visual- 
ised only after mobilisation and the rest of it communi- 
cated with the retroperitonea! abscess. The urinary 
bladder was adherent to the abscess and part of its 
dome had to be excised. A huge amount of pus was 
drained from the abscess and the necrotic tissue was 
excised. IL. V.P. and cystography performed some time 
later showed no abnormalities and the patient was 
found to be in good health. 


Appendico-vesical fistula, a very rare compli- 
cation of acute appendicitis, occurs either as 
the result of direct penetration of an in- 
flamed appendix into the urinary bladder or 
through a periappendicular abscess com- 
municating and draining into the bladder, as 
in the above case. Kellogg (1938) was the first 
to report a series of cases with such a fistula 
and since then the number of reported cases 
has been brought up to more than 50 (Fitz- 
patrick, 1961). It is stressed that the appear- 
ance of pneumaturia and faecaluria should be 
considered an indication for urgent investi- 
gation and operation. 
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A Case of Vesico-Uterine Fistula 


Mrs E. S. was first seen 20 days after a lower segment 
Caesarean section for a posterior face presenta- 
tion. Two previous deliveries had been normal. 
Her main complaint was of urinary incontin- 
ence day and night. Clinical examination showed 
no abnormality. An intravenous pyelogram was 
normal. Cystoscopy showed no abnormality except 
that on the posterior wall there was a tiny hole. 
This was catheterised quite easily, but the catheter 
was not seen in the vagina as expected. Injection of 
water through the catheter came out profusely from 
the cervical os. A plain film showed the catheter 
coiled in the uterus and injection of contrast gave a 
uterogram (Fig. 1). A cystogram the following day 
showed a small tract leading to the uterus (Fig. 2). 
She was then discharged home. She was readmitted 
5 months later. During this time she had continued 
to be wet, though passing small quantities of urine 
as well. She had menstruated on one occasion, but 
did not notice blood in her urine. 

Operation. Lower paramedian incision. Extra- 
peritoneal approach. The bladder was opened. The 
2 ureters were catheterised and a probe was intro- 
duced into the fistula. The bladder was incised down 
to the fistula which was excised. The vaginal vault 
was opened inadvertently; the opening was subse- 
quently used for the insertion of a tissue drain down 
the vagina. The bladder and uterus were closed in 
2 layers with catgut. Extraperitoneal fat was inserted 
between the two viscera. Another drain was placed 
in the vesico-uterine pouch and the bladder was 
drained per urethram by a Foley catheter, Apart from 
the development of thrombosis of the left femoral 
vein, which was treated with anticoagulants, her 
recovery was very satisfactory. A postoperative 
cystogram showed no sign of a fistula. 


Only 13 cases of vesico-uterine fistula have 
been described in the literature. The main 
cause is lower segment Caesarean section. 
The 2 striking symptoms in most of them are 
menouria (Y oussel, 1957), i.e., cyclical haema- 
turia, and the absence of urinary inconti- 
nence (Sammour, 1970). Our patient did not 
notice bleeding per urethram during men- 
struation and she had urinary incontinence. 
The diagnosis is sometimes established on the 
operating table (Willson-Pepper, 1965) but in 
our cases the incontinence drew attention to 
the fistula thus making the diagnosis easy. 
A. A. KAFETSOULIS 

“Therapephtirion Larissis", 17 Metaxa Street, Larissa 
Greece 
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Book Reviews 


Bladder Control and Enuresis. Edited by I. KoLviN, R. C. MacKtrrrH and S. R. Meapow (Clinics 
in Developmental Medicine Nos. 48-49). Pp. 328, with 5 illustrations and numerous tables. 
London, Heinemann Medical Books Ltd. 1973. Price £6:20. 


The origin of this book lies in a colloquium on Recent Advances in the Knowledge of Bladder Control in Children, 
held under the auspices of the Department of Psychological Medicine at the Royal Victoria Infirmary, Newcastle 
upon Tyne. At this colloquium the subject of enuresis was tackled at considerable length from every aspect and by 
experts in every field. The Editors of the volume have not simply published the papers given, but have selected, 
modified, and, in some instances, supplemented the original material. kt has thus been possible to produce a full 
and exhausting account of the subject, and the book will undoubtedly be the source from which our basic know- 
ledge of the subject of enuresis is derived for very many years. We are given a full discussion of the normai physio- 
logical and psychological development, a concise summary of the physiology of micturition by the Editor of this 
Journal, and a discussion of the epidemiology of enuresis. Giggle micturition receives the attention which it deserves 
but so seldom receives in textbooks. Dr Jonge contributes a chapter on what he calls "the urge syndrome", in 
which little girls suddenly feel the need to compress the urethra, but curiously fails to discuss the rather evident 
psychosexual aspects of this act. 

Enuresis lends itself to clinical investigations, and many of the contributors have undertaken such studies, so 
that the diverse problems of genetics, of depth of sleep, of E.E.G. findings and of the association with urinary 
infections are fully dealt with. Urodynamics does not receive quite as full a discussion as one would expect nowadays, 
though there is a report on cystometry and the importance of a small bladder capacity in the genesis of enuresis. 
Psychological factors are dealt with at length, but happily without overstating the case for cure by psychiatry. 

This is undoubtedly a book which should be available for reference in medical libraries, though few of us will 
feel inclined to read it from cover to cover. 

Ix ^W. 


Glomerulonephrititis. Morphology, Natural History and Treatment. In 2 parts. Proceedings of an 
International Symposium, Royal Melbourne Hospital. February 1972. Edited by PRISCILLA 
KiNCAID-SMITH, T. H. MATHEW and E. Lovett BECKER. Pp. 1238, with 521 illustrations. John 
Wiley & Sons, Ltd. 1973. Price £22:50. 


These two volumes on glomerulonephritis edited by Dr Kincaid-Smith and her colleagues are the recorded pro- 
ceedings of an international symposium held at the Royal Melbourne Hospital in February 1972, and as such they 
must represent the most up-to-date and comprehensive treatise on glomerulonephritis and related conditions yet 
published. Progress in the understanding of this most confusing yet fascinating group of diseases has advanced 
with bewildering rapidity in the last 10 years. 

From some 21 centres 37 acknowledged world experts in the fields of clinical nephrology, immunology, 
histopathology, electron microscopy and haematology have individually and in groups been called upon to summa- 
rise their studies for presentation. Several contributions were received on almost every important topic. 

One of the main objects was to agree on a common and internationally accepted nomenclature by which the 
various disease entities could be recognised, and a large measure of success has been achieved. 

From these beautifully produced volumes with their numerous exquisite photomicrographs depicting renal 
histology, emerges the clear message that glomerulonephritis can no longer be categorised by vague clinical descrip- 
tions. Accurate diagnosis depends on morphological features whose complete delineation may require high 
quality light microscopy, immunofluorescence studies and electron microscopy. Employment of these and other 
immunological techniques in many centres has allowed a classification to be evolved, which, though still incomplete, 
relates to certain predictable patterns of natural history and response to treatment. The layout of the book makes it 
particularly useful as a reference work; and the discussions of the contributors revealing their doubts and mis- 
givings are not only entertaining, but also make one's own confusion easier to bear. 

P. R.U, 


Mechanisms of Hypertension. Edited by M. P. SAmBui. Pp. 390, well illustrated. Amsterdam: 
Excerpta Medica. 1973. Price not stated. 


It is rare to find a medical text which is compulsive reading, but this book was difficult to put down. It is a well 
presented book and has appeared within a reasonable time following the conference which it reports. It consists of a 
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series of papers presented by leaders in the field of hypertension and renal physiology at a conference in Los Angeles 
in March 1973. The papers are largely in the form of reviews including descriptions of the authors’ own work and 
are followed by critical discussion involving workers who have made original contributions in the field. The book is 
well organised to give an orderly cover to most aspects, clinical and physiological, of hypertension and sodium 
balance. 

Dr Grollman opens with an excellent review of work in experimental hypertension and may be excused for a 
sweeping dismissal of the adrenal cortex in the pathogenesis of essential hypertension; this controversy is well 
aired later in the book. A. C. Guyton brings us up to date with his thoughts on the central role of the kidney and 
sodium homeostasis in the control of blood pressure and, although his explanations are of necessity rather brief, 
they are convincing and interesting even to the clinician because his ideas give some rational basis for the choice of 
treatment in various types of hypertension. Dr Thurau again leads us through the controversy over the role of the 
macula densa in the control of renin and this provokes lively discussion. For the clinician there is a report from 
Dr Hunt of a comparison of medical and surgical treatment for renovascular hypertension and, although this was 
not a controlled trial with random allocation to medical or surgical treatment, it does provide support for the value 
of surgery and provoked useful discussion. Perspective on the role of the adrenal cortex in hypertension is given by 
Dr Genest's historical account of the work—some of it from his group—which led to our present state of know- 
ledge. A small criticism of this account is the failure to mention the crucial contributions of Luetscher and of Tait 
in the early 1950s. Dr Luetscher reporting his recent work gave some interesting new observations and ideas on the 
differentiation of adrenal adenoma and hyperplasia in Conn’s Syndrome. Kallikrein and prostaglandins (until 
recently mysterious substances to many of us) were put in place at least provisionally, The importance of relating 
renin and angiotensin to sodium status was clearly demonstrated by the Glasgow group. 

The book cannot be too highly praised, giving as it does an up-to-date review of the field of hypertension 
written by acknowledged world leaders in the field. I would consider it a good investment for anyone engaged 
either in research into hypertension or in the clinical management of hypertensive patients. 

R. W. 


Conferences and Courses 


UROLOGICAL SOCIETY OF AUSTRALASIA 


The 28th Annual Genera! Meeting of the Urological Society of Australasia will be held in Sydney 
from 13th to 17th April 1975. 


Further information may be obtained from the local Secretary: 
Mr J. H. RoGers, 

100 Carillon Avenue, 

Newtown, 

N.S.W. 2042, 

Australia 


SECOND ANNUAL PEDIATRIC NEPHROLOGY SEMINAR—DYNAMICS OF 
PROGRESSIVE NEPHROPATHIES, THEORETICAL AND PRACTICAL ASPECTS 


JANUARY 2nd to 7th 1975 


The above course—Dynamics of Progressive Nephropathies—Theoretical and Practical Aspects 
—will be held at the Americana Hotel, Bal Harbour, Florida. 
Fee: Physicians in Practice — $175 

Physicians in Training — $75 

Nurses — $100 
Further information may be obtained from: 

Jose SrRAuss, M.D., 

Division of Continuing Medical Education, 

University of Miami School of Medicine, 

P.O. Box 520875 Discayne Annex, 

Miami, Fla. 33152 
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CURRENT UROLOGICAL LITERATURE: SELECT BIBLIOGRAPHY! 


The list of Current Urological Literature is now arranged to correspond to the order in which, papers are 
published in the Journal, i.e. in anatomical order beginning with papers on the kidney. 


* A general section is included at the end. 


KIDNEY 


Congenital Anomalies. Anomalous pyeloureteral 
junction in infants. (J. Bruézière.) Ann. Urol., 1973,7, 

«2l. 

Les hypoplasies rénales segmentaires (à propos de 
4 observations). 1. Corrélations anatomocliniques, 
2. Le dosage de l'activité rénine plasmatique. (F. 
Toursel et al.) Lille Med. 1973, 18, 1075, 1091. 

Die Bedeutung der  Nierenangiographie bei 
Anomalien und Missbildungen. (Tschappeler and 
Fuchs.) Z. KinderChir., 1973, 13, Suppl., 55. 

Nierenmissbildungen und ihre Folgen: morpho- 
logische Gesichtspunkte. (Gloor) Z. KinderChir., 
1973, 13, Suppl., 7. 

Medullary sponge kidney and congenital total 
hemihypertrophy. (S. Sprayregen et al.) New York 
J. Med, 1973, 73, 2768, 

Congenital solitary kidney (B. Emanuel er al.) 
Amer. J. Dis. Child., 1974, 127, 17. 

Congenital solitary kidney: review of 74 cases 
(B. Emanuel et al.) J. Urol., 1974, 111, 394. 

Congenital nonobstructive hydronephrosis and 
bilateral vesicoureteral reflux in identical twins 
(R. Pochaczesvsky et al.) Amer. J. Roentgen., 1974 
120, 398 

Pseudo-crossed renal ectopia (A. Greenspan and 
D. Bryk) J. Canad. Ass. Radiol., 1973, 24, 321. 

Imperforate anus combined with esophageal 
atresia and agenesis of the right kidney—a case 
report (A. Aszodi et al.) Amer. J. Proctol., 1974, 25, 
59. 

Unilateral and bilateral renal agenesis in mono- 
amniotic twins (S. M. Mauer et al.) J. Pediat., 1974, 
84, 236. 

Sclérose tubéreuse de Bourneville et malformations 
rénales multikystiques (L. Potaux er al.) Bull. Soc. 
Franc. Derm. Syph., 1973, 80, 361. 

A case of virtually asymptomatic serious renal 
malformation (F. Mignone et al.) Minerva Pediat., 
1974, 26, 66. 

Chirurgische Behandlung der Anomalien und 
Missbildungen von Nieren und Ureteren (Bettex and 
Schärer) Z. KinderChir., 1973, 13, Suppl., 151. 

Significant increase in developmental malform- 
ations of the renal tract in perinatal autopsies at 
Royal Women’s Hospital, Brisbane, 1972-1973 
(H. McKenna) Med. J. Aust., 1974, 1, 108. 

Congenital renal anomalies associated with con- 
genital adrenal hyperplasia (S. H. LaFranchi ef al.) 
J. Pediat., 1974, 84, 157. 

Roentgenologic triad of congenital multicystic 
oy (M. M. Kyaw.) Amer. J. Roentgen., 1973, 
119, 710. 


Trauma. Emergency laparoscopy in renal injuries. 
A case of perirenal haematoma. (N. Cortesi ef al.) 
Surg. Italy, 1973, 3, 72. 

The pathogenesis of anuria following shock. 
(F. C. Reubi.) Kidney Int., 1974, 5, 106. 


Immunofluorescent study of renal lesions following 
heat trauma of the contralateral organ. (S. Abeatici 
etal.) Minerva Chir., 1974, 29, 151. 

Factors associated with deterioration of kidney 
function in patients with spinal cord injury. (M. 
Price and E. Newman.) J. Amer. Med. Women Ass., 
1974, 29, 67. 

Solitary kidney traumas. 
Ann. Urol., 1973, 7, U. 187. 

Trauma to kidney, ureter, bladder and urethra. 
(F. C. Derrick et al.) Postgrad. Med., 1974, 55, 183. 

Angiographische Untersuchungen bei strahlenin- 
duzierten Nierenschüdigungen (Angiographic examin- 
ation of radiation damaged kidneys.) (G. Bargon 
and H. Reichelt.) Fortschr Róntgenstr., 1974, 120, 55. 

Renal injuries. (M. Saarialho.) Ann. Chir. 
Gynaec. Fenn., 1973, 62, 378. 

Management of combined injury of pancreas and 
upper urinary tract. (W. G. Guerriero et al.) J. 
Urol., 1973, 110, 622. 

Traumatic renal arteriovenous fistula: report of 12 
cases. (M. D. Cosgrove et al.) J. Urol., 1973, 110, 627. 

Delayed multifocal intrarenal bleeding: complic- 
ation of high velocity trauma. (P. J. Ahoniemi ef al.) 
J. Urol., 1973, 110, 625. 


Infections. Diffuse xanthogranulomatous pyelone- 
phritis in children. Report of six new cases. (J. 
Brueziére et al.) J. Urol. Nephrol., 1974, 80, 13. 

Ascending pyelonephritis in dogs induced by 
ureteral dysfunction. (S. Tsuchida er al.) Jap. J. 
Urol., 1973, 64, 910. 

Elevation of serum alkaline phosphatase in severe 
pyelonephritis and obstructive nephropathy. (S. 
Fotino.) Nephron, 1974, 12, 197. 

Urologische Probleme der Pyelonephritis in der 
Schwangerschaft. (Urological problems of pyelone- 
ritis in pregnancy.) (A. W. Schmidt.) Aktuelle 
Urol., 1974, 5, 9. 

Postpartale Änderung pathologischer Kurven- 
verlàufe im Radionephrogramm bei Spátgestosen und 
Pyelonephritiden. (W. Weise et al.) Zbl. Gynáük., 
1974, 96, 241. 

Epidemiologie und Prognose der Pyelonephritis 
im Kindesalter. (Epidemiology and prognosis of 
childhood pyelonephritis.) (H. Olbing.) Mschr. 
Kinderheilk., 1974, 122, 69. 

Immunization against retrograde pyelonephritis 
1. Production of an experimental model of severe 
ascending Escherichia coli pyelonephritis without 
bacteremia in rats. 2. Prevention of retrograde 
Escherichia coli pyelonephritis with vaccines. (S. J. 
D. Brooks et al.) Amer. J. Path., 1974, 74, 345, 359. 

Pyelonephritis diagnostics in children—recom- 
mendation of a standard program. (B. Klare et al.) 
Deutsch. Gesundh., 1974, 29, 203. 

Pyelonephritis and hypertension. (K. Precht and 
H. W. Buder.) Deutsch. Gesundh., 1974, 29, 49. 

Assay about antibiotic action of penicillin- 
benzatine on 24 patients with chronic pyelonephritis 
(A. Pascual et al.) Rev. Brasil Med., 1973, 30, 654. 


(J. Y. Soret er al.) 


1 Titles in this list have been taken from those listed in Current Contents: Clinical Practice published by Institute 


for Scientific Information, Philadelphia. 
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Treatment of pyelonephritis. (J. Brod.) German 
Med., 1973, 3, 146. 

Zum Problem der chirurgischen Herdsanierung bei 
Nierentuberkulose. (J. M. Baumann.) Actuelle 
Urol., 1974, 5, R7, 57. 

Arteriographische symptome der Nierentuberkulose 
(Arteriographic Symptoms of renal tuberculosis.) 
(Z. Czekala.) Radiol. Clin. ( Basel), 1974, 43, 201. 

Hypertension as a presenting feature of renal 
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111, 282. 

Gas producing perinephric abscess. (L. Love er al.) 
Amer. J. Roentgen., 1973, 119, 783. 

Roentgenographic features of primary renal 
candidiasis: fungus ball of the renal pelvis and ureter. 
(R. M. Gerle.) Amer. J. Roentgen., 1973, 119, 731. 

Bacteriuria in school children. (W. F. Dodge et al.) 
Amer. J. Dis. Child., 1974, 127, 364. 

A survey for bacteriuria in school girls. (J. W. 
Freeman and S. S. Sindhu.) Med. J. Aust., 1974, 1, 
135. 


Calculi. Nephrolithiasis within the framework of 
internal medicine. (C. Lozano-Tonkin.) München. 
Med. Wschr., 1974, 116, 357. 

Abdominal mass associated with longstanding 
nephrolithiasis. (E. L. Prien et al.) New Eng. J. 
Med., 1974, 290, 845. 

Potassium measurement in nephrolithiasis patients, 
(A. Pfau et al.) München. Med. Wschr., 1974, 116, 
Me 

Treatment of recurrent rephrolithiasis with cellu- 
lose phosphate. (C. Y. C. Pak er al.) New Eng. J. 
Med.. 1974, 290,175. 
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ESCHERICHIA COLI AND MAN 


E. MARY COOKE 
1973 New Book 112 pages illustrated £2°50 


This is the result of four years' investigation of the epidemiology, methods of typing and 
pathogenicity of the Escherichia coli. 


Despite increasing interest in the Gram-negative bacilli, of which E. coli is probably the 
most important, little is known of the methods of spread and mechanisms of pathogenicity. 
it is the commonest cause of urinary tract infection and is associated with diseases of the 
gastro-intestinal tract. At present it is seen as a cause of infection in debilitated individuals 
and those with impaired immunological responses. 


This book will be valuable to bacteriologists, physicians, and all those concerned with the 
problems of cross infection in hospitals. 


THE KIDNEY 
An Outline of Normal and Abnormal Structure and Function 


H. E. de WARDENER 
1973 Fourth Edition 440 pages illustrated £550 


Since the third edition of this book there have been many important developments in 
nephrology. Among those that have caused substantial changes in this edition are: 


@ the remarkable use of immunofluorescent immunoglobulins in the elucidation of 
immunological mechanisms, and in the examination of renal biopsies; 


@ the identification of increasing numbers of histological lesions in immunological diseases 
of the kidneys; 


@ the increasing accumulation of knowledge about calcium, phosphorus and nitrogen 
metabolism in chronic renal failure ; 


@ the increase in knowledge about the control of sodium reabsorption, and the relation of 
sodium metabolism to hypertension in renal failure; 


Q the results of maintenance dialysis and renal transplantation; 

@ the ubiquity of phenacetin nephropathy; 

@ the usefulness of a suprapubic aspiration of urine and the localisation of the site of 
infection in urinary infections. 
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Instructions to Authors 


The British Journal of Urology welcomes original contributions on urological subjects from all parts of the world. 
The papers are accepted for consideration on the understanding that their contents have not been published in 
whole or in part elsewhere and that they are subject to editorial revision. 

Any paper may be sent initially to a member of the Editorial Committee for comment and advice on its being 
suitable to be considered for publication, 


A leaflet showing the criteria used in the assessment of papers submitted for consideration is available from the 
Editor on request. 


Authors should supply their qualifications, main appointment, and the name and address of the hospital or 
the laboratory. 


Please indicate name and address to which requests for reprints should be made. 


Format and content of papers 


The text of articles submitted for publication should be typewritten in double-spacing on paper sheet size 22 x 32 cm 
(A4). There should be a minimum margin of 3 cm all round. The pages should be numbered. 


Reports on clinical or laboratory investigation should as far as possible be organised into the followi ng main sections: 
(1) Introduction, (2) Objective(s), (3) Patients or Materials, (4) Procedures or Methods, (5) Findings or Results, 
(6) Discussion and (7) Conclusions with (8) a Summary at the end. 


Nephrology. Papers on disorders of renal function of interest to the urological surgeon are welcome. 
Ethics. When relevant, authors must include a statement on the ethical aspects of their research. 


Reports of clinical cases should consist of the following sections: (1) Introduction, (2) Case Reports and (3) 
Comment with (4) a Summary at the end. 


Reports on single cases. Papers reporting a single case are considered for publication as full papers only when 
the case has definite instructional value. The Introduction and Discussion should not be disproportionate to 


the case presentation. An abbreviated version suitable for publication as a Short Case Report as an alternative 
must also be submitted. 


In all full papers the literature should be summarised as concisely as is consistent with establishing the necessary 
basis for new material. Discussions and Conclusions should be strictly limited to the results presented. Recapi- 
tulation from previous sections should be avoided whenever possible. Summaries should be composed of very 
brief statements about each of the main sections. 


Headings. The relative importance of sub-headings should be clearly indicated. 


Numbers. With the exception of numbers up to 10 at the beginning of a sentence, all numbers should be shown 
as figures rather than as words. 


References. The accuracy of references is the responsibility of the author. Only papers closely related to the 
author's work should be referred to; exhaustive lists should be avoided. References in the text should be quoted 
by the author's name(s) and year of publication. Unless there are more than 3 authors, all the names should be 
stated at the first reference; if there are more than 3 authors only the first author plus et al. is used. In subsequent 
references to the same paper, et al, is used if there are more than 2 authors. The list of references at the end of 
the paper should be in alphabetical order. References to journals should include the name(s) and initials of the 
author(s), year, title of paper, name of journal in full, volume number and the numbers of the first and last pages. 
References to books should include the name and initials of the author, year, title of book, number of edition, 
city of publication, name of publishing house, and page number(s). 


Illustrations. Photographs and radiographs should be submitted in the form of matt prints of a size no larger 
than 17:5 x 12-5 cm and no smaller than 9x 65 cm. All figures should be sent unmounted. The number of the 
figure, the name of the author and the "top" of the illustration should be indicated lightly in pencil on the back. 


continued on page v 


iii 




























While your L 
in the bladder. Prodoxol, a new product of Warner 
research, has been specially designed to provide 
constant bactericidal effect against urinary pathogens 
throughout the day and night with a simple twice daily 
dose. Thus there's no therapeutic time gap to give 
pathogens the chance to multiply in the bladder before 
the morning dose becomes effective 

And there's only one dosage -one tablet night and 


morning, whether the infection's acute or chronic, 
kidney function's 


moderate or severe, and even if 






4. patients sleep, pathogens proliferate 


Pathogens 
dont sleep- 
patients do 






one U T I therapy (iat can 





is dB 





H these benehits tou 


ellent clinical results 8* 
1000 patients with mainly chrome 


and yout patients 





studies in over 





infections « 94 X success rate in acule ca 






Excellent bac teriological response 


wide range of urinary pathogens. 


Low incidence of side effects. 











Lack of toxicity- even im renal impairment, 





And convenient b.i.d. dosage for constant 





nodal effect 





the new urinary antibacteria 








PRODOXOL 


94 hour therapy-one tablet night and morning 


Prodosol tablets each vor ordie acid. Further inform maequest William R. Warner & Co. Ltd | Éasthesgh, Hants. Tel: Éastiesgh 43t 





Prodoxola a registered trade mark 


The magnification of micro-photographs should be stated, Graphs and diagrams should be drawn in Indian ink. 
Lettering and figures must be indicated only on a transparent cover, Legends to figures should be typewritten on a 
separate sheet of the manuscript. Tables, unless they are very small, should also be typewritten on separate sheets. 
The position of illustrations and tables should be indicated in the margin of the text. 

There is no charge to contributors for the printing of black-and-white illustrations on papers accepted for 
publication. illustrations in colour may be accepted at the discretion of the Editor provided he is of the opinion 
that these are necessary for the improvement of the article. The author may be required to pay for the extra cost 
involved by the reproduction in colour. 


Reprints 


25 reprints of full papers are supplied, with covers, free. Forms for ordering more reprints will be sent with the 
proofs for correction; the order form should be returned with the corrected proofs. 


Travelling Fellowship 


The British Association of Urological Surgeons offers a Travelling Fellowship of £250 based on the best paper 
published in the British Journal of Urology in the preceding year including those papers presented at the British 
Association of Urological Surgeons Annual Meeting. 

Candidates for the prize must be Fellows of one of the Royal Colleges of Surgeons in the British Isles, Canada, 
Australasia or South Africa who are in the course of urological training or who have obtained consultant posts 
within 10 years of the date of submission of the paper. 

The Fellowship will be awarded for the best paper published in the Journal from the April issue of one year 
to the February issue of the following year. 

Authors of papers with multiple authorship should indicate which one of their number should be awarded the 
Fellowship in the event of their contribution being selected. 

Three assessors will be appointed by the Council to make recommendations on the award of the Fellowship. 
The Council reserves the right not to make an award in any one year. 

The award will be announced at the June meeting of the Association. 


Short Case Reports 


Brief reports (preferably with 1 and not more than 2 illustrations) of unusual cases not published elsewhere may 
be submitted as summaries of not more than 200 words for consideration for publication as Short Case Reports. 
They should comprise (1) a Title, (2) Case description and (3) a brief Comment. The authors and references are 
each limited to 3. The titles of these reports will usually be recorded in Index Medicus and by MEDLARS. 


Preliminary Communications 


Preliminary communications of original work may be submitted as short papers. The communication should 
be divided into 4 sections: (1) Objectives, (2) Materials and Methods, (3) Preliminary results, (4) Interpretation 
or Significance of Results. 


Discussion of Papers 


Questions or criticisms concerning recently published papers may be sent to the Editor, who will refer them to 
the authors. The readers' comments and authors' replies may subsequently be published together. 
There is no other correspondence section in the Journal. 


Suggested Projects for Urological Research 


Clinicians who have ideas for research projects, but have no opportunity for carrying them out, may submit them 
for publication in the above section. "The communication should not be longer then 500 words. References will 
be limited to 6. 


Abstracts from Current Urologícal Literature 


Urologists who are willing to undertake abstracting of urological articles appearing in other journals should 
communicate with the Assistant Editor, Mr. W. Selby Tulloch, at the Department of Urology, Western General 
Hospital, Edinburgh, EH4 2XU. 


Addresses 


With the exceptions noted below, all editorial communications, including books for review, should be addressed to 
the Editor, Mr. W. Keith Yeates, at the Department of Urology, Newcastle General Hospital, Newcastle upon 
Tyne, NE4 6BE. 

Preliminary Communications on Research Projects and Suggested Prajects for Urological Research should be 
submitted to the Assistant Editor, Mr G. D. Chisholm, at The Urology Unit, Hammersmith Hospital, Royal 
Postgraduate Medical School, London, W12 OHS, 
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LIVING OR DYING: Adaptation to Hemodial- 
ysis edited by Norman B. Levy, State Univ. of 
New York, Brooklvu. Introduction by Belding 
H. Scribner. (75. Contributors) Psychological 
aspects of hemodialysis is the subject of this 
book, the first of its Kind to study this 
problem. Leading authorities. on the major 
problems in psychological adaptation to this 
procedure discuss special psychiatric problems 
of the child receiving hemodialysis, the unco- 
operative hemodialysis patient, psychological 
factors determining survival and changes in 
sexual activity in hemodialysis and transplanta- 
tion. Also presented are the proceedings of a 
panel held at the 1972 meeting of the American 
Psychiatrie Association which was composed of 
notable contributors to the study of the 
psychological problems of these patients. Writ- 
ten. primarily for psychiatrists, nephrologists 
and internists, this book should also be of 
interest to patients who suffer from renal 
failure as well as their families. 74, 764 pp., 34 
tables, 810. 75 

A HANDBOOK OF URINALYSIS AND URI- 
NARY SEDIMENT br Neil A. Kurtzman, Univ. 
of Hlinois, Chicago, and Philip W. Rogers, 
Brooke Army General Hospital, Fori Sam 
Houston, Texas. This handbook describes the 
common techniques of the clinical examination 
of urine, their interpretation, and the circum 
stances for which these techniques are of use. 
The microscopic examination. of the urinary 
sediment is described in detail accompanied by 
color illustrations of the more common urinary 
formed elements. An emphasis on careful tech- 
nique is combined with stress on both the uses 
and limitations of urinalysis as diagnostic tools. 
A chapter is devoted to the urine in disease 
where urinary findings in various renal and 
metabolic disorders are presented. Of value to 
students in particular as well as physicians, this 
book is designed to be a reference source of 
information concerning the clinical use of 
urinalysis. 74, 7112 pp., 28 il in full color, 2 
tables, 88.50 
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THE UROLOGICAL MANAGEMENT OF THE 
PATIENT FOLLOWING SPINAL CORD 
INJURY by John W. Pearman and Ernest J7 
England, both of the Royal Perth Hospital, 
Perth, Western Australia. Foreword by G. M. 
Bedbrook. This monograph clearly shows that 
urinary tract infection is not the inevitable 
concomitant of the paraplegic state. It describes 
in detail the method of conservative manage- 
ment which enables most cases of spinal cord 
injury to develop satisfactory compensatory 
mechanisms of bladder emptying and remain 
free from urinary tract infection. Techniques of 
intermittent catheterization are described fully 
with the aid of many photographs. Six case 
histories along with x-rays are used to illustrate 
the indications for the various interventions and 
the results which can be achieved by them. The 
role of urinary diversion in patients following 
spinal cord injury is outlined. 72, 304 pp., 78 
il, 22 tables, 515.50 


SEXUALLY TRANSMITTED DISEASES com- 
piled and edited by Leslie Nicholas, Hahne- 
mann Medical College and Hospital, Philadel- 
phia, Pennsylvania, Foreword by Herman Beer- 
man, /22 Contributors) Complications of sex- 
tially transmitted diseases, systemic manifesta- 
ions of gonorrhea and lymphogranuloma vene- 
reum and serologic problems of the false 
reactor are described. Also discussed are labora- 
ory diagnosis of sexually transmitted diseases, 
interrelationships of the treponematoses and 
diseases which until recently were considered 
ionvenereal. There are presentations on the 
sociological, immunological, diagnostic and 
therapeutic aspects of syphilis and the trep- 
onematoses. This book is of importance to 
those who are responsible for the laboratory 
diagnosis of several of these diseases and who 
may contribute so much to improve these 
facets of the problem as well as those who may 
learn of the interrelationships of the various 
treponematoses. “73, 264 pp., 42 iL, 29 tables, 
514.50 
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Amoxil compared with 
ampicillin 


When Amoxil was first introduced to the 
Medical Profession in May 1972 it was 
hailed as the successor to ampicillin. Since 
then research teams and clinical trial workers 
all over the world have reported that 
Amoxil is superior to ampicillin. Some of 
their reports have been in areas which were 
anticipated, but others have confirmed 
important superiorities which could not be 
predicted. These reports are obviously of 
considerable interest to the discerning 
clinician, and inevitably there have been 
many requests for a compendium of the 
available work. This is now available and 
will be sent upon request to interested 
clinicians. Brief summaries of the main 
areas considered in the compendium are 
given below. 


* 
More effective than 
* * * 

ampicillin 

There is evidence that Amoxil is more 
effective than ampicillin and this is 
particularly well illustrated in respiratory 
infections. Indeed, some reports have 


confirmed that Amoxil can succeed where 
ampicillin has failed! ?? 


Absorption unaffected 
by food 


Early reports confirmed 
that Amoxil is twice as well absorbed. 
as ampicillin, giving a peak serum 
concentration of 5.3 ug/ml * as opposed 
to ampicillin's 2.3 pg/ml’. Further work 
has shown that if both drugs are taken in 
the non-fasting state the overall absorption 






7^ 


of Amoxil over the following 6 hour period 

is not significantly reduced, whereas that of 

ampicillin is reduced by nearly a third. 
Amoxil's absorption characteristics mean 

that it is taken t.d.s. as opposed to ampicillin's 

q.d.s., and that the patient need not remember 

to take every dose in the fasting state. 


Superior penetration 


Studies at the Brompton Hospital? have 
shown that whereas ampicillin penetrates 
well into purulent sputum it penetrates very 
poorly into mucoid sputum. These workers 
have shown that Amoxil penetrates equally 
well into both purulent and mucoid sputum, 
and suggest that this may have far-reaching 
consequences in the treatment of respiratory 
infections, 


Better tolerated 


Although ampicillin is generally well 
tolerated, rashes and diarrhoea can be an 
irritating nuisance. À review of published 
literature indicates Pu Amoxil produces 
substantially less rash and diarrhoea than 
ampicillin. 


Greater potency 


An ingenious series of experimental 
infections in mice has demonstrated that 
Amoxil exerts “...a more rapid bactericidal 
effect than ampicillin and this could be 

correlated with the difference in 
therapeutic effect.” T 

Further studies comparing 
Amoxil in depth with other leading 
antibiotics are in preparation. If 
you would like to receive a 
Le copy of the booklet 
~ "Amoxil—a significant 
advance on ampicillin" please 
write to the Freepost address 
given below. No stamp is required. 






AMOXIL 


Better than ampicillin i in practice. 
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Converts to Noxyflex are legion among concerned clinicians and senior sisters throughout 
the country, To them we do not preach. To others we speak of the singular effectiveness 
of Noxyflex against the intrusion of bacteria. When Moxyflex is applied directly to the 
site of existing or threatened infection (irrespective o” sensitivity to any other 
anti-bacterial agent) its performance is impressive, 

Our literature carries the weight of extensive clinical evaluation. Have you copies? 


tts uses, and users, increase, Noxyflex 


Geistlich Chester 
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The Raper Cystoscopy and X-ray trolley designed for all routine procedures in the 
Cystoscopy Clinic from examination to recovery, and for any situation where the patient 
is examined in the lithotomy position. Patent No. 1050834. 


For further information please contact: 
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ESCHERICHIA COLI AND MAN 
E. MARY COOKE 
1973 New Book 112 pages illustrated £250 


This is the result of four years' investigation of the epidemiology, methods of typing and 
pathogenicity of the Escherichia coli. 


Despite increasing interest in the Gram-negative bacilli, of which E. coli is probably the 
most important, little is known of the methods of spread and mechanisms of pathogenicity. 
It is the commonest cause of urinary tract infection and is associated with diseases of the 
gastro- intestinal tract. At present it is seen as a cause of infection in debilitated individuals 
and those with impaired immunological responses. 


This book will be valuable to bacteriologists, physicians, and all those concerned with the 
problems of cross infection in hospitals. 


THE KIDNEY 


An Outline of Normal and Abnormal Structure and Function 
H. E. de WARDENER 
1973 Fourth Edition 440 pages illustrated £5:50 


Since the third edition of this book there have been many important developments in 
nephrology. Among those that have caused substantial changes in this edition are: 


@ the remarkable use of immunofluorescent immunoglobulins in the elucidation of 
immunological mechanisms, and in the examination of renal biopsies ; 


€ the identification of increasing numbers of histological lesions in immunological diseases 
of the kidneys; 


€ the increasing accumulation of knowledge about calcium, phosphorus and nitrogen 
metabolism in chronic renal failure ; 


€ the increase in knowledge about the control of sodium reabsorption, and the relation of 
sodium metabolism to hypertension in renal failure; 


€ the results of maintenance dialysis and renal transplantation ; 


the ubiquity of phenacetin nephropathy ; 


@ the usefulness of a suprapubic aspiration of urine and the localisation of the site of 
infection in urinary infections. 


Churchill Livingstone 23 Ravelston Terrace, Edinburgh EH4 3TL 
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cause of incontinence in old age 
is the uninhibited neurogenic bladder dii 
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^In refractory cases and in the older age groups, Cetiprin*: 
(emepronium bromide) in a dose af 200 mg, three times 

| daily is often more effective than Probanthine 
(propantheline bromide). In patients with nocturnal 
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of 400 mg béfore retiring at night is usually curative. This 
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af, Obstet. Gynaec. Brit. Cwhth, 79, 77, (1972). 
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British Journal of Urology (1974), 46, 591-600 


The Measurement of Individual Renal Plasma 
Flows using "I-Hippuran and the Gamma Camera 


G. D. CHISHOLM, M. D. SHORT and H. I. GLASS 


The Urology Unit, Department of Surgery, and Department af Medical Physics, Hammersmith Hospital, Royal 
Postgraduate Medical School, London 


In the study of renal function by radionuclides, the uptake and excretion time curves of iodine- 
labelled orthoiodohippurate (Hippuran) have been subjected to a variety of analyses and inter- 
pretation. These curves, or renograms, have been interpreted in various ways, e.g. as indices 
(Tauxe, Hunt and Burbank, 1962; Wax and McDonald, 1964; Sherwood, Freeman and Joekes, 
1964), as clearance values (Meschan et al., 1966) and as estimates of renal blood flow (Taplin, 
Dore and Johnson, 1963). Computer-simulated renograms have been studied experimentally 
and clinically (Horgan er al., 1967; Johnston and Kathel, 1972) while quantitation of renal plasma 
flow has been achieved using the isolated perfused canine kidney (Chisholm, Kulatilake and 
Evans, 1967). 

Renal function studies using the gamma camera have also been reported. An early method 
involved electronic "splitting" of the gamma camera field and recording the count rate from 
each half on a dual channel recorder (Burke and Halko, 1967). Later techniques include an ana- 
logue method for selecting regions of interest in the gamma camera field (Constable and Werry, 
1972) and a measurement of individual function using a simple ratio of counts due to 131I-Hippuran 
within the kidney areas (Schlegel and Bakule, 1970; Hayes, Brosman and Taplin, 1974). 

The clearance of Hippuran by the functioning (or effective) renal parenchyma represents the 
effective renal plasma flow (E.R.P.F.); a method has been described for the measurement of 
E.R.P.F. using a single injection of !?51-Hippuran (Ram, Evans and Chisholm, 1968). We have 
extended that method to measure total and individual E.R.P.F. using the gamma camera and 
123]-Hippuran (Short et al., 1973). This report presents the results of the clinical application of 
this method. 


Materials and Methods 


A gamma camera (Nuclear Enterprises MK HI) was used to detect the administered radioactivity 
and data were recorded on computer compatible magnetic tape (Vernon and Glass, 1971). 


The method used for data analysis has been reported elsewhere (Holroyd and Jones, 1969; Holroyd, Chisholm 
and Glass, 1970). The computer programmes were written in Fortran for use with a CDC 6600 computer (Vernon 
and Glass, 1971). The measurement of total E.R.P.F. from a non-renal area within the gamma camera field has 
been reported (Short er al., 1973), 


The majority of patients, especially the obese, were given 40 «Ci 19?Hg-chlormerodrin 3 hours 
before the study in order to locate the kidneys precisely. There was no other preparation of the 
patient, who was normally hydrated at the time of the test. With the patient in the prone position, 
the gamma camera was lowered as close as possible to the skin and the precise position of the 
kidneys was established from the !97Hg-chlormerodrin image. The image of the kidneys was 


Read at the 30th Annual Meeting of the British Association of Urological Surgeons in Torquay, June 1974. 
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Table I 


Values for E.R.P.F. and the Proportion to each 
Kidney in 16 Patients with Normal Renal Function 








(Group 1). 

Mean Range 
Total E.R.P.F. (ml/min) 381 216-695 
Left kidney (°4) 50 44-60 
Right kidney (75 50 40-56 
Table II 


Clinical Details and Values for E. R.P.F. and the Proportion to each Kidney in 25 Patients 
with Renal Disease (Normal Blood Urea) 








Total E.R.P.F. Left Right 
Patient Age Diagnosis (ml/min) kidney (%) kidney (%) 
1. H.B. 65 Obstructed ureters: prostatic hypertrophy 670 61 39 
2. W.C. 33 Obstructed R. ureter: carcinoma rectum 247 95 3 
3. S.S. 40 R. calculous pyelonephritis 319 88 12 
4 VW. 39 L. calculous pyelonephritis and previous 
L. partial nephrectomy 294 32 68 
§. H.F. 63 Obstructed ureters: prostatic hypertrophy 148 42 58 
6. A.C. 43 L. calculous pyelonephritis and hydronephrosis 224 27 73 
7. T.B. 67 LV.P.—unequal excretion. Prostatic hypertrophy 212 66 34 
8. B.R. 60 L. hydronephrosis 452 10 90 
9. LM. 48 L. renal artery stenosis 326 21 79 
10. FJ. 56 R. calculous pyelonephritis 435 60 40 
11. AH 71 L.staghorn calculus, R. hydronephrosis 110 50 50 
12. G.P. 71 Obstructed ureter: L. hydronephrosis 176 43 57 
13. JG. 43 Hypertension. Small pyelonephritic R. kidney 375 65 35 
14. H.L. 76 R.renal cell carcinoma 346 88 12 
15. A.S. 74 R. hydronephrosis 281 92 8 
16. G. E. 23 L. hydronephrosis 575 19 81 
17. R.C. 53 Bilateral renal calculi 215 5 95 
18. CC. 55 L. hydronephrosis 186 26 74 
19. K.M. 15 R. hydronephrosis 290 67 33 
20. P.P. 30 L, hydronephrosis 195 38 62 
21. S.H. 55 R. renal calculi and hydronephrosis 379 61 39 
22. S.S. 35 L. hydronephrosis 435 21 79 
23. A.B. 36 L. hydronephrosis 663 4 96 
24. A.B. 62 Obstructed ureters—-urinary diversion 500 0 100 
25. D.M. 45 Renalartery stenosis 563 0 100 





positioned in the lower portion of the gamma camera field of view to facilitate the selection of a 
tissue background region. 400 «Ci of 123I-Hippuran was injected into an antecubital vein and the 
data were recorded on magnetic tape from the time of injection. The recording was continued 
for 20 minutes and a 5 ml venous blood sample was taken about 15 min after injection. 


Radiation Dosimetry 


Renography with !?!I-Hippuran and the gamma camera, using acceptable diagnostic dosages, 
provides an insufficient count rate for quantitative studies owing to the limited sensitivity of the 
collimated gamma camera. This problem was overcome by the use of !23I-Hippuran!; the 
physical half-life of 1231 is 13 hours. The radiation dose to kidneys with normal function has 


1 Supplied by the M.R.C. Cyclotron Unit, Hammersmith Hospital. 
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been calculated to be 0-07 m rads/Ci, which is only one-fifth of the dose obtained with 1311- 
Hippuran (Short et al., 1973). This reduced radiation dose is particularly important for serial 
studies in the same patients and for studies in patients with abnormal renal function. 


Patients 


50 adult, non-pregnant, patients were selected for study. In Group 1, 16 patients had equal 

function as judged by the excretion pyelogram and had normal blood urea levels; the age range 

was 37 to 75 years. In Group 2, 25 patients had unequal renal function due either to unilateral 
1 


or bilateral renal disease; the blood urea was normal. In Group 3, 9 patients had renal disease 
with blood urea values between 82 and 297 mg” 





c * p] 

5:0-70 9-0-12-0 130-160 
Fig. 1. Patient R. C. Aged 53. Blood urea 36 mg %. Under investigation for bilateral renal calculi. A, Excretion urogram 
at 10 min, showing bilateral pyelonephritis with small left kidney. B, Serial scintiscans. The sequence shows the poor 


isotope uptake by the left kidney. The figures indicate the time, in minutes, following the injection. Note: these pictures 
are taken from the back, i.e. the reverse of the urogram 
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Results 


All of the patients in Group 1 were considered to have normal renal function as demonstrated 
by excretion urography and routine biochemical tests. The values for total E.R.P.F. (uncorrected 
for surface area) and the proportion of that flow to each kidney are summarised in Table I. 

In Group 2, where there was asymmetrical renal function with normal blood urea, the uncor- 
rected E. R.P.F. ranged from 110 to 670 ml/min. The detailed results are given in Table H and an 
example of serial scintiscans, computer printout and uptake curves in Figure 1. 

The results for uraemic patients in Group 3 are given in Table III and an example is illustrated 
in Figure 2. 


Discussion 


One of the principal limitations in the measurement of individual renal function has been the 
availability of invasive methods only. Not only does this restrict their use but it is also evident 
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Fig. 1. C, Computer printout (corrected for camera uniformity) showing the total counts accumulated during the study. 
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that with a method such as bilateral ureteric catheterisation there may be technical problems as 
well as a significant morbidity. Radio-isotope renography offers a non-invasive method for 
„assessing renal function and, by using a background subtraction technique, a measure of renal 
blood flow can be obtained (Britton and Brown, 1968, 1971; Short, Glass and Vernon, 1970). 
In practice, renography is used for a simple non-quantitative assessment of renal function. 
However, the popularity of renography has waxed and waned largely because it is only supple- 
mentary to existing techniques and, in its usual form, does not give precise enough information 
when this might be of value. 

In this report we have described our experience with 50 patients using a method for measuring 
individual effective renal plasma flows (E.R.P.F.) by the gamma camera. This procedure requires 
no special preparation and has proved to be simple for the patient; it involves specialised equip- 
ment, but this is now available in most large centres. 

This method also requires the availability of a suitable radio-isotope. We chose to study renal 
blood flow, rather than glomerular filtration rate, because Hippuran labelled with 1231 was available. 
The radiation dose due to !?!I-Hippuran is a major restriction to serial studies with the gamma 


2K 








M A — — 

0 5 19 15 20 

Fig. 1. D, Uptake curves after blood background subtraction. Proportional E.R.P.F. calculated from these curves—left 
5%, right 95%. (Total E. R.P.F. from blood disappearance curve—215 ml/min.) 


Table III 


Clinical Details and Values for E.R.P.F. and the Proportion to each Kidney in 9 Patients 
with Bilateral Renal Disease and Uraemia (Group 3) 











Blood urea Total E.R.P.F. Left Right 
Patient Age Diagnosis (mg oo (ml/min) — kidney(°4) kidney(?;) 
L AS. 83 Obstructed ureters: carcinoma prostate 297 32 30 70 
2. D.R. 19 Chronic pyelonephritis 170 85 23 71 
3. ALP. 81 Obstructed L., ureter: carcinoma bladder 82 112 10 90 
4. T.B. 70 Hypertension, Small R. kidney 110 101 95 5 
5. B.T. 38 Chronic pyelonephritis, ? solitary kidney 100 121 — 100 
6. LC. 29 Chronic (reflux) pyelonephritis 136 104 50 50 
7. T.R. 57 Obstructed ureters: carcinoma prostate 120 95 38 62 
8. W.S. 65 Obstructed ureters: carcinoma bladder 234 81 33 47 
9. J.B. $5  Calculous pyelonephritis 180 150 0 100 
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camera (in the U.K.) so that it is preferable to use !231-Hippuran for these studies. In addition, 
the use of 500 Ci of !?3I-Hippuran instead of 100 «Ci of 1311-Hippuran (which gives a comparable 
radiation dose) increases the count rate by a factor of approximately 20 due to improved sensitivity. 
of the gamma camera at the lower gamma-ray energy of !23], Normal count rates of 1500 to 2000 
per sec for the whole field of view are obtained. 

The use of a !?7Hg-chlormerodrin dose for precise kidney location was principally to ensure 
that the kidneys were positioned in the lower part of the gamma camera field, thus enabling an 
upper area to be used for the blood disappearance curve. Our results confirmed that this was 
the most convenient area for this measurement. In general, a kidney-locating dose of chlormero- 
drin should not be necessary except when the configuration of the patient creates a problem. 





3:5-6:5 655-110 


Fig. 2. Patient T. B. Aged 70. Blood urea 110 mg^;. Under treatment for hypertension. A, Excretion urogram at 2 min, 
showing small right kidney. B, Serial scintiscans. The sequence shows delayed poor uptake by the rightikidney. Theffigures 
indicate the time, in minutes, following the injection 
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Fig. 2. C, Computer printout (corrected for camera uniformity) showing the total counts accumulated during the study. 
Activity around right kidney is due to uptake by the liver. 


We have not attempted to compare our data with divided renal blood flows determined by 
clearance techniques. Instead, we have used an inferred comparison of E.R.P.F. from previous 
para-amino hippurate studies and the E.R.P.F. measured with the gamma camera (Short et al., 
1973). 

The clinical value of this technique has been in 2 main groups of patients: (a) those with 
asymmetrical renal function and (5) those requiring serial measurement of renal function. 

In assessing asymmetrical renal function, the clinician is dependent upon the interpretation of 
excretion urography together with biochemical tests. There are, however, occasions when more 
precise information about the function of each kidney could influence the management of a 
patient. For example, in renal calculus disease the decision to carry out either a nephrectomy or a 
conservative procedure might be guided by accurate information about the proportional contri- 
bution by each kidney to the total renal function. 

In contrast, the results in this study suggested that a measure of E.R.P.F. in the presence of 
obstruction could mislead especially in acute or sub-acute obstruction where the low values gave 
no indication of renal reserve. Indeed, other predictive tests of recovery after the relief of an 
obstruction have also proved unreliable and it would appear that recoverability is still best 
assessed in retrospect, after the relief of the obstruction (Chisholm, 1974). 
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Fig. 2. D, Uptake curves after blood background subtraction. Proportional E.R.P.F. calculated from these curves-— 
left 9555, right 575. (Total E. K.P.F. from blood disappearance curve—101 ml/min.) 


The investigation of asymmetrical renal function in the presence of hypertension has undergone 
a considerable change in emphasis during the past decade. Earlier enthusiasm for divided renal 
function studies by ureteric catheterisation has been dampened by difficulties with the technique 
and with interpretation of the results. The measurement of renal vein renin may prove to be a 
more reliable guide to unilateral renal disease causing hypertension, especially when the test is 
combined with methods for stimulating renin secretion. However, it is also recognised that an 
absolute measure of renal function is important since estimating the proportion from pyelography 
can be misleading (New England Journal of Medicine, 1973). The gamma camera has been used 
to study experimental renal hypertension (Galen and Schlegel, 1973) and to screen hypertensive 
patients (Keane and Schlegel, 1972), but it is suggested that the present technique will provide 
data that are useful in the management of these patients. 

The second group cf patients in whom absolute measures of renal function have a potential 
value comprises those where serial measurement is required. While it has been evident from this 
study that a measure of asymmetrical renal function does not help in the initial assessment of 
obstruction, it is particularly suitable for serial follow-up measurement. This may be of value 
not only after the relief of an obstruction, but also after any form of conservative renal surgery 
and after renal trauma. The restrictions imposed on the use of radio-isotopes for repeated 
studies limit the usefulness of this technique to either several measurements initially (usually 
within 4 weeks) or an annual measurement for several years. The gamma camera can be used to 
detect renal artery thrombosis after renal transplantation, but the detection of more subtle 
changes in renal blood flow would require at least an alternate day test to be of clinical value. 

A further area of potential value for this technique with the gamma camera lies in the study of 
intra-renal blood flow and renal transit time, Ze. the rate of transport of Hippuran through the 
kidney (Short et al., 1973). In the past, this area of investigation has been restricted because of 
the lack of reliable non-invasive methods. Krypton (Thorburn ef al., 1963) or Xenon wash out 
methods (Blaufox er al., 1970) have provided the basis for most studies. Xenon has been used 
with the gamma camera in a study of renal and intra-renal blood flow in cirrhosis of the liver 
(Kew ef al., 1971). There remains, however, little information either about intra-renal blood 
flow in other diseases or the rate of transport of drugs through the kidney when the circulation 
is undergoing change as in anaesthesia or shock. 
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Summary 


An evaluation has been made of a method for measuring effective renal plasma flow to individual 
kidneys in 50 patients. 

The method consists of a single injection of !231-Hippuran and data collection using the gamma 
camera; an absolute measure of E.R.P.F. is then determined for each kidney. 

To assist in the assessment of poor renal function, an area within the gamma camera field of 
view was used to obtain a measure of the contribution due to radioactivity of non-renal tissue 
overlying the kidney. 

This method for measuring individual E. R.P.F. is particularly useful in assessing asymmetrical 
renal disease and in the long-term follow-up of a damaged kidney. The possibilities for investi- 
gation of intra-renal blood flow are discussed. 
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Renal Pain and Haematuria 


P. M. HIGGINS and G. M. ABER 
Renal Research Laboratory, North Staffordshire Hospital Centre, Stoke-on-Trent 


Haematuria and loin pain are symptoms commonly encountered in urological practice. In most 
cases the standard investigations result in a diagnosis being made and the treatment is straight- 
forward. Occasionally, however, the diagnosis proves elusive and the patient is then in danger 
of enduring unnecessary operations; the removal of a kidney known to be bleeding, the straighten- 
ing of a “kinked” ureter, or, if pain is the only feature, of being labelled as neurotic. In 1967, 
Little, Sloper and de Wardener described 3 such patients and suggested a possible aetiology 
involving abnormalities of the renal vasculature. Since 1968 we have observed 39 patients over 
the age of 14 (Table I) in whom the presenting symptoms were haematuria or loin pain, or 
both, and in whom the usual urinary tract investigations had failed to provide a diagnosis. 





Table I 
Presenting Symptoms of Patients Studied 


Total Male Female 








Painless haematuria 19 15 4 
Loin pain with haematuria 17 0 17 
Loin pain without haematuria 3 0 3 

39 15 24 





Clinical Features 


Of the 39 cases, 24 were referred initially to a surgeon, usually in the Urological Clinic but 
occasionally to a general surgeon or a gynaecologist. Most of the remainder were referred to 
the Nephrological Clinic. In nearly all the patients who presented with loin pain a provisional 
diagnosis of renal colic due to a calculus had been made initially and indeed in most of these 
the pain was of a severity similar to that of renal colic. The loin pain was bilateral in two-thirds 
of the patients, unilateral in one-third. In none were frequency or dysuria prominent features 
nor were rigors encountered but a low-grade pyrexia would often accompany an attack. The 
usual duration of the pain was from a few hours to several days and the intervals between attacks 
varied from 2 or 3 weeks to several months, or longer. 

The bleeding in those patients whose loin pain was accompanied by haematuria varied from 
the heavy to the microscopic. In several cases a cystoscopy during an attack showed blood 
emerging from the ureteric orifice on the side of the pain. As was shown in Table I, all the patients 
who experienced loin pain were females and all but 3 of these had noticed or were found to 
have haematuria. 
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Where haematuria was the only feature, the pattern in many cases was that of the benign 
recurrent haematuria syndrome in childhood, the bleeding following exertion or in some cases 
an upper respiratory tract infection. In a few cases, however, the haematuria was persistent and. 
unrelated to any demonstrable precipitating factor. It is interesting that 1 of the male patients 
who had haematuria almost every time he passed urine for 3 years now only passes blood after 
exertion. 


Investigations and Results 


In all cases, we were of course particularly concerned to exclude the recognised causes of renal 
pain and haematuria. All patients had an intravenous pyelogram, if possible performed during 
an attack. All patients with haematuria (except the younger males) had a cystoscopy and if 
blood was seen emerging from a ureteric orifice, an ascending ureterogram and pyelogram were 
performed even though a previous LV.P. had been normal. Many of the patients with persistent 
symptoms have had repeated LV.P.'s and cystoscopies in order to be certain of detecting any 
abnormality which might emerge over the course of the disease. A careful drug history was 
taken in all cases with a view to picking out possible cases of papillary necrosis. Repeated urine 
cultures and cell counts performed in all cases both during and between attacks failed to reveal 
any cases of urinary infection. 

Full urinary and serum biochemical investigations and tests of renal function were performed 
in all patients. The results were within normal limits nor was any deterioration in renal function 
noted in patients with longstanding symptoms. Abnormalities of calcium, urate, oxalate and 
cystine metabolism were excluded. Proteinuria often occurred during an attack of haematuria 
but usually disappeared between attacks. Prothrombin times were normal in all cases and there 
was no other evidence of a haemorrhagic diathesis in those patients in whom haematuria was 
a prominent feature. 

Renal biopsy and bilateral selective renal angiography were performed in most cases. Renal 
biopsy was performed percutaneously using television monitored fluoroscopy (Boyd, 1974.) In 
patients with unilateral loin pain and in those with haematuria where blood had been seen 
emerging from one ureter on cystoscopy, the biopsy was taken from the affected side. Open 
renal biopsy was performed in only 2 cases, both early in the series when we had little experience 
in the diagnosis and management of the syndrome. Selective renal angiography was performed 
via femoral artery puncture using the Seldinger technique. In 6 patients blood was taken simul- 
taneously from the brachial artery and renal vein for measurement of haemoglobin, platelet, 
fibrinogen and fibrinogen degradation products (F.D.P.). The results so far have shown a fall 
in platelet count and a rise in F.D.P. across the kidney during acute episodes in those patients 
with loin pain. 

As has already been indicated, the routine bacteriological, biochemical, radiological and 
endoscopic investigations had failed to provide a diagnosis in any of these cases. However, on 
biopsy and selective renal angiography abnormalities were regularly present. Histologically, 
glomerular lesions were found consisting of mesangial proliferation and occasionally epithelial 
proliferation. Adhesions between glomerulus and capsule, with stalk thickening and pericapsular 
thickening were also regularly found (Figs. ! and 2). Mild tubular damage consisting of irregularity 
or flattening of tubular epithelium with debris within the tubular lumen was noted commonly 
in those patients with loin pain but was not seen in those who had only haematuria. Vascular 
changes were rarely seen, but it must be stressed that the abnormalities which emerged as the 
result of the angiographic studies were in vessels larger than those which would be found in a 
cortical needle biopsy specimen. It may be significant that one of the two open biopsies demon- 
strated a larger vessel which showed deposition of fibrin on the intima with narrowing of the 
lumen. 
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Fig. 1. Histological section of glomerulus showing segmental mesangial proliferation. Silver methenamine. x 1,000. 


Fig. 2. Histological section of glomeruli showing pericapsular thickening and segmental mesangial proliferation. Silver 
methenamine. x 1,000. 
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A B C 


Fig. 3.A, Late arterial phase of selective renal angiogram showing complete occlusion of an interlobar artery and tortuosity 
and beading in many peripheral vessels 


Fig. 3.B, Nephrogram phase from the same series demonstrating stasis of contrast medium in the affected vessels. 


Fig. 3.C, Nephrogram from a selective angiogram on the same kidney performed 6 months later showing a large renal 
infarct in the territory distal to the interlobar artery shown to be occluded in Fig. 3, 4. 





Fig. 4. Late arterial phase of selective arteriogram of right kidney showing widespread peripheral arterial disease. This is 
most obvious in the lower pole where corkscrew deformity of vessels and multiple areas of ischaemia can be seen. 


Immunofluorescent studies were carried out on 16 renal biopsies. Mesangial deposition of 
IgG, IgA and BIC was a characteristic finding in the patients with painless haematuria 
whereas there was no detectable deposition of immunoglobulins or complement in either the 
mesangium or glomerular basement membrane in patients with loin pain and haematuria. 
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On selective angiography the main and segmental arteries showed no abnormalities. Most of 
the patients complaining only of haematuria were also found to have normal interlobar, 
arcuate and interlobular arteries. In contrast vascular abnormalities at this level occurred in 
all the patients with loin pain. The changes consisted of focal or widespread tortuosity, beading, 
stenosis or occlusion, abnormal bifurcation of arteries and stasis of contrast medium (Figs. 
3, A, B, C and 4). In some cases ischaemic areas or scars were seen. These abnormalities were 
not necessarily confined to the side of the pain. 


Discussion 


It became clear during the course of this study that the patients with loin pain and haematuria 
formed a distinct group from those who had only haematuria (Fig. 5). Those with recurrent 
haematuria only were mostly male under the age of 20 and had similar clinical, histological 
and immunological features to those reported in children with the benign recurrent haematuria 
syndrome by Ross (1960), Berger (1969), Glasgow, Moncrieff and White (1970) and Roy et al. 
(1973). It was of particular interest to note that selective renal angiography failed to reveal any 
detectable abnormalities of the intrarenal vessels in this group of patients and despite the pro- 
longed duration of the haematuria in some of these cases, none have shown any evidence of 
deterioration of renal function. It seems clear that, even where it is known which Kidney is 
bleeding, surgery is contra-indicated, and that the haematuria will eventually cease, leaving no 
demonstrable diminution in renal function. 

On the other hand, the loin pain group were all female, mostly over the age of 20 and although 
light microscopic appearances were similar in this group to those observed in the patients with 
painless haematuria, immunofluorescent studies revealed a marked difference in that there was 
no glomerular deposition of either immunoglobulins or complement. A further well-defined 
point of distinction between this group of patients and the former was the abnormalities of 
intrarenal vasculature which were clearly demonstrated by selective angiography. The aetiology 
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Fig. 5. Age at onset of symptoms. 
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Table H 


Possible Pathogenesis of the Obstructive 
Vascular Changes 





1. Atherosclerosis + microemboli 

2. Microemboli from other sources 

3. “Vasculitis” 
(a) part of a generalised disease 
(b) involving the intrarenal vessels only 
(c) dysproteinaemias 

4. Intravascular coagulation syndrome 





of these changes is open to wide speculation (Table H). No patient has shown evidence of 
systemic arteritis, vascular disease elsewhere, nor a source of emboli. We feel that the most 
likely explanation is that a drug- or humoral-induced endothelial lesion resulting in the secondary 
formation of intrarenal microthrombi is the cause of the abnormalities observed. This appears 
to be accompanied by an increased transrenal consumption of platelets and fibrinogen. Oestrogens 
are known to induce changes in the coagulation system (Howie et al., 1970) and to increase 
the susceptibility to thrombosis (Vessey and Doll, 1969) and in this context it is almost certainly 
relevant that all the patients in this group were female, many were taking the contraceptive 
pill at the time the symptoms commenced and most of these improved after ceasing to take the 
pill. One patient was of particular interest in that having had a hysterectomy and bilateral 
oophorectomy for endometriosis, she was given an oestrogen implant. Her attacks of loin pain 
started almost from the day of operation but began to diminish in severity 6 months later at a 
time when the implant would be expected to be losing its activity. Shortly afterwards the attacks 
ceased entirely and have not recurred. 

Treatment is not easy. The pain is of sufficient severity that pethidine is often required for 
its relief and occurs with such frequency that the patients themselves and their doctors are 
reluctant to use potent analgesics in the quantities which would be necessary to give relief. 
Stripping of the renal pedicle at the time of open renal biopsy was used as a method of renal 
denervation in 2 patients and a third was subjected to an elective denervation in an attempt to 
control the pain. In 2 of these the relief of pain was complete for 6 months but the attacks of 
pain then returned as before. Microscopic haematuria persisted during the pain-free period. In 
the third, lasting relief of pain and haematuria has followed but since the patient ceased to take 
the contraceptive pill shortly after the operation, one cannot assess the effect of denervation in 
isolation in this case. Little, Sloper and de Wardener (1967) also noted only temporary relief 
of pain following renal denervation. Antibiotics in short and long courses have invariably been 
given before we see the patients, and as would be expected in a condition where there is no 
evidence of infection, no relief is experienced. As has already been mentioned, withdrawal of 
the pill may be effective, but if this is not successful or if the patient is not on the pill in the 
first place, treatment with anticoagulants seems to give the desired result. This was first started 
about 18 months ago when we had accumulated sufficient evidence to be reasonably sure of the 
cause of the syndrome and so far 8 patients have been treated for a mean period of 7 months 
with complete relief of their symptoms. Two patients who stopped anticoagulant therapy promptly 
suffered a return of their attacks of loin pain and haematuria but have since recommenced treat- 
ment, again successfully. i 


Summary 


Extensive investigations have been performed on 39 adult patients suffering from renal pain or 
haematuria or both in whom the diagnosis was obscure. 


* 
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The use of selective renal angiography and renal biopsy has shown that these patients fall 
into two well-defined groups. One of these, consisting largely of young males, showed no angio- 
„graphic abnormality but the histological changes demonstrated were similar to those found in 
the benign recurrent haematuria syndrome of childhood. The other group, all of whom had 
severe loin pain and most of whom had haematuria, were found to have angiographic and other 
abnormalities suggesting a humorally induced microangiopathy. 

In none of these patients is operation indicated despite the apparent "surgical" nature of their 
complaints. In the former group no treatment is necessary, in the latter group treatment with 
anticoagulants has given promising results. 

Failure to recognise this condition may well result in the performance of unnecessary operations 
and ultimately the patient is likely to be labelled as a neurotic. 


We would like to express our particular thanks to Dr Walter Boyd who performed most of the selective renal 
angiograms and to Dr Barbara Ockenden who has reported on the renal biopsies. 
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- Electron Microscopy of the Human Ureteric 
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Department of Urology, Brugmann University Hospital and Laboratories of Neuroanatomy and Electron Microscopy, 
Department of Pathology, University of Brussels, Belgium 


For more than a century, the control of ureteric function has been a much debated question. 
Despite extensive morphological and physiological studies, confusing and often conflicting 
opinions are proposed regarding the role played by the autonomic nervous system in the 
physiology of the ureter. 

Ureteric motility was initially thought to be a purely myogenic phenomenon. Engelman's paper 
(1869) is the foundation of the myogenic theory of ureteric peristalsis. Later the pharmacological 
and electrophysiological works of Bozler (1938), Lapides (1948) and Kiil (1957) presented little 
evidence that disagreed with this initial theory. This concept was further documented by several 
authors who denied the possibility of neurogenic control because they could not demonstrate 
histologically nerve endings in the ureteric musculature (Engelmann, 1869; Disselhorst, 1894: 
Satani, 1919; Pieper, 1951 and Gosling, 1970). However, more recent physiological and pharma- 
cological experiments have presented evidence that the ureter is under some nervous control 
(for review see Boyarsky and Labay, 1972). New specific neurohistochemical procedures have 
recently allowed the demonstration of a dual adrenergic and cholinergic innervation of the 
ureter (Elbadawi and Schenck, 1969; Schulman er al., 1972). However, the limits of resolution 
of light microscopy make it difficult to interpret the precise relationship of individual ureteric 
nerves and smooth muscle cells, and makes it impossible to distinguish if a single nerve fibre 
contains acetylcholine and noradrenaline, or if two different fibres are closely related running 
in the same nerve bundle, 

A new approach to this problem is made possible with the electron microscope. The increased 
resolution of electron microscopy allows one to study the precise relationship of terminal nerve 
fibres and smooth muscle cells and to follow the distribution of peripheral autonomic nerves 
at the ultrastructural level. Also, this method may be used to differentiate adrenergic from 
cholinergic nerves (see reviews by Grillo, 1966; Hókfelt, 1969 and Burnstock, 1970). 

The recent electron microscopic studies of Taxi (1965) and Dixon and Gosling (1971) showed 
the existence of adrenergic and non-adrenergic nerves in the mammalian ureter. These studies 
were however confined to the upper segment of the ureter, renal pelvis and calyces and did not 
concern human material. 

Only Notley (1968 and 1970a) has examined the innervation of the ureter in man but failed 
to distinguish between the different types of nerve terminals and did not observe ganglionic 
structure in the ureter. 

Notley (19705) and Libertino and Weiss (1972) studied the smooth musculature of the human 
ureter and showed close relationships between smooth muscle cells but could not demonstrate 
tight junctions (nexus) in the human ureteric musculature. 


Material and Method 


Our study concerns human material removed during operation (e.g. at cystectomy or nephrectomy). 
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Tissues were fixed in 4?; glutaraldehyde buffered with 0, 1 M phosphate buffer at pH 7:2 for 90 minutes and 
postfixed in 2% osmium tetroxide for 30 minutes. After fixation the tissues were dehydrated in ascending con- 
centrations of ethanol and embedded in epoxy resin. Ultrathin sections were double stained with uranyl acetate 
and lead citrate and examined with a Siemens Elmiskop electron microscope. we 

Some specimens were incubated for 1 hour in a Krebs-Ringer solution containing 20 y g/ml of noradrenaline. 
Other tissues were incubated 30 minutes in a Krebs-Ringer solution containing 2 mg/ml of 5-hydroxydopamine 
(5-OH-DA). These specimens were fixed and prepared as described above for the untreated material. 

Some specimens were fixed in 1 *; potassium permanganate at pH 7:4. 


Results and Discussion 


The present paper focuses on the main results of this investigation and discusses briefly their 
implications. In order to make our statement more evident, we will first examine the innervation 
of the ureteric musculature and consider afterwards the problem of ureterovesical ganglionic 
structures. 


The Innervation of the Ureteric Smooth Musculature 


The smooth muscle cells of the human ureter are approximately 300 to 400 my long and 4 to 7 
my wide (in the nuclear area) (Fig. 1). The size and form of the cells depend on the state of 
contraction or relaxation of the musculature at the time of fixation of the specimen. So, con- 
tracted cells show numerous interdigitations and their nucleus and cell surface appear irregular 
(Fig. 2). 

The major part of the cytoplasm is composed of myofilaments orientated in the direction of 





Fig. 1. Electron micrograph of human ureteric musculature. Each smooth muscle cell is surrounded by 4 to 6 other muscle 
cells interconnected to each other by numerous close contact-areas (arrows). * 18,400. 
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the long axis of the cell (Fig. 1). The mitochondria are orientated in the direction of the myo- 
filaments and appear mainly at the nuclear poles as well as at the periphery of the cell near 


„the plasmatic membrane. The cell membrane is invaginated by numerous micropinocytotic 


vesicles opening at the exterior of the cell and which markedly increase the extracellular space 
made of collagen and elastic fibres. This space is occupied by a net of capillary blood vessels and 
nerve bundles. 

In the muscle bundles, each smooth muscle cell is surrounded by 4 to 6 other muscle cells. 
These cells are interconnected in numerous contact-areas (Fig. 1). The narrowest musculo- 
muscular connection is represented by a tight junction called a nexus (Dewey and Barr, 1964). 
The nexus constitutes a fusion area between the external lamellae of the cell membranes (Fig. 3). 
These fusion areas are observed particularly well after fixation with potassium permanganate 
(Dewey and Barr, 1964). Previous authors could not demonstrate nexuses in the human ureteric 
musculature most probably because their specimens were fixed in standard media (Notley, 
1970b; Libertino and Weiss, 1972). It is now generally agreed that the nexus represents a pathway 
of lower electric resistance to the transmission of impulse from one muscle cell to another (Barr 
et al., 1968). These musculo-muscular junctions represent an anatomical substrate allowing the 
ureteric musculature to be considered as an electric syncitium in which the contraction is trans- 
mitted from one muscle cell to another. 

If the nexus constitutes the narrowest musculo-muscular connection which has been observed, 
there exist however other types of relationships between the smooth muscle cells. Hence, numerous 
protrusions are noted between the cells, giving the impression of a bridge (Fig. 4). Sometimes a 
cell forms a sort of diverticulum which deeply invaginates a neighbouring cell (Fig. 5). At this 





Fig. 2. During contraction, muscle cells show long interdigitations which are possible site of interactions between cells. 
These invaginations are spread over the whole cell cytoplasm and nucleus. x 10,000. 
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Fig. 3. A nexus between two smooth muscle cells. This fusion area of plasma membrane represents a low resistance path- 
way to the impulse transmission from one muscle cell to another. A, Diagrammatic representation of a nexus. B, Electron 
micrograph of human ureteric musculature fixed in potassium permanganate showing a nexus. = 200,000. M: muscle cell- 
A-B : nexus 


level the intercellular space may be reduced to 100 À, whereas it most frequently reaches about 
200 A to 300 A. The protrusions are especially numerous when the musculature is contracted 
forming then a kind of interdigitation from one cell to another one (Fig. 2). 

The nerve fibres are composed of a various number of axons. They are grouped in bundles 
which run in the different layers of the ureter (Fig. 6). 

Large nerve trunks run in the outer connective tissue surrounding the muscle coat. Smaller 
nerve bundles ramify within the muscular layer and in the submucosa. Single axons are present 
along smooth muscle cells and in the subepithelial layer. Each axon shows beaded enlargements 
along its terminal course. These varicosities are filled with clusters of synaptic vesicles and 
mitochondria. It is primarily through the varicosities that the nerve fibres contact and may 
influence the effector smooth muscle cells (Burnstock, 1970). 

Occasionally direct contacts between a nerve and a smooth muscle cell involving a membrane 
apposition with a narrow gap reduced to only 150 A to 250 A have been observed. At these 
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Fig. 4. Protrusions of adjacent muscle cells. These close contacts can sometines give false impression of a bridge, there is 
no protoplasmic continuity but a narrow separation of 100 to 200 A between the two cell membranes. x 36,000. 


areas of contact the axon usually lies in a depression on the surface of the effector cell (Fig. 7). 
The contacting membranes lack specialisation but these neuromuscular junctions are con- 
sidered as functional synapses (Taxi, 1965; Burnstock, 1970). 

The very limited number of synapses observed in the ureter cannot sufficiently account for 
the transmission of a stimulus in the ureteric musculature. Therefore it should be assumed that 
they do not represent the only site where the excitor transmission can take place and, further, 
that the nerve fibres are susceptible of releasing from their varicosities, at other levels, a mediator 
acting at a distance on the muscle cells. Similar conclusions have been drawn in other types of 
smooth muscle (intestine, uterus) and in different species (see review by Burnstock, 1970). 

Indirect contacts, in which a space of 500 A to several thousand Angstroms was occupied by 
connective tissue elements interposed between terminal varicosities and smooth muscle cells 
were observed much more frequently in the ureter. 

Two main types of nerve were recognised in the ureter. Identification was based on the fine 
“structure of the synaptic vesicles contained in axonal enlargements at the nerve endings (Hókfelt, 
1968, Burnstock and Iwayama, 1971). The adrenergic component is characterised by small 
granular vesicles (approximately 500 A diameter) including an electron dense core which repre- 
sents the site of storage of noradrenaline, the physiological adrenergic transmitter (Fig. 8). 

The non-adrenergic type, considered to be the cholinergic component, is composed of small 
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Fig. 5. Another type of intercellular relationship is represented by intrusion of a cytoplasmic process of muscle cell into a 
neighbour cell. x 32,000. 


agranular (empty-looking) vesicles (Fig. 9). In both types of axons a few large granular vesicles 
(700 to 1300 A diameter) and mitochondria are observed. These two types of nerve endings 
were encountered in the adventitia, muscular layer and submucosa of the ureter. 

In some instances the electron dense granules were poorly preserved and adrenergic axons 
appeared hardly distinguishable from non-adrenergic nerves. 

Incubation of specimens in a noradrenaline solution increased significantly the proportion of 
dense granules in synaptic vesicles of adrenergic nerves, whereas the vesicles of non-adrenergic 
(cholinergic) nerves remained empty (Fig. 10). 

The identification of adrenergic and cholinergic nerves was further demonstrated with the aid 
of 5-hydroxydopamine (5-OH-DA), a "false" sympathetic neurotransmitter which has recently 
proved useful as a specific marker for adrenergic nerve endings in the peripheral sympathetic 
nervous system (Tranzer and Thoenen, 1967). 

Treatment with 5-OH-DA aided significantly the identification of adrenergic nerves because 
of the important increase in electron dense granules induced in the adrenergic vesicles by the” 
uptake of this osmiophilic “false” ncurotransmitter (Schulman, 1974). Numerous axon profiles 
observed in the muscle layer and submucosa contained these heavily granulated vesicles (Fig. 10). 
However, cholinergic nerves appeared unchanged since they are not affected by treatment with 
5-OH-DA (Tranzer et al., 1969). The two kinds of axons may occur in pairs in close contact 


re 
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Fig. 6. A large nerve bundle, composed of 4 axons (A) is running between smooth muscle cells. x 18,400. 


with each other in the same nerve fibre and this provides a morphological evidence for a possible 
interaction between adrenergic and cholinergic nerves in the ureter. 

Cholinergic nerves have been considered as possible sensory nerve endings in various organs 
(Cauna et al., 1969; Nadol et al., 1970). 

It has also been proposed that the adrenergic nerves may potentiate adjacent cholinergic 
sensory nerve endings (Ellison and Hibbs, 1973). The cholinergic innervation of the ureter 
appears quite important and it is suggested that cholinergic nerves may act as possible sensory 
stretch receptors. 

Since Bozler's work (1941, 1948) smooth muscles were classified in two different groups: on 
the one hand, the unitary muscles such as those of the intestine, the uterus and the ureter, which 
are spontaneously active and in which the conduction occurs from muscle fibres to muscle 
fibres; on the other, the "multi-unitary" muscles, such as the nictitating membrane, the iris 
sphincter, the bladder and the vascular smooth muscles. The activity of these muscles is under 
the control of the nervous system and they do not show spontaneous activity. This classification 
between muscles having a purely myogenic activity and the other group depending on nervous 
control was certainly useful, but now appears too rigid and outdated. Recent electro-physio- 
logical, neurohistochemical and electron microscopic investigations have shown that several 
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Fig. 7. Neuromuscular junction: close contact between a terminal axon (A) lying in a depression of a muscle cell (M). 
x 46,000. 


smooth muscles, such as the bladder and the alimentary canal, show features pertaining to both 
groups (see review by Burnstock, 1970 and Bennett, 1972). 

Therefore, a classification embodying these new data has recently been proposed by Burnstock 
(1970). It is essentially based upon the type of relationship existing between the peripheral 
autonomic nervous sysiem and the smooth musculature. 

Various ultrastructural studies have shown that the smooth muscle innervation can be quite 
different from one organ to another (Taxi, 1965; Burnstock, 1970). 

The results of our investigations suggest a model of the autonomic innervation of the ureter 
according to the general pattern of innervation of the smooth musculature proposed by Burnstock 
et al. (1971) with the fellowing main features (Fig. 11): 


1. Musculo-Muscular Connections 


The smooth muscle cells of the ureter are interlinked by specialised contact-areas. The closest 
connection is represented by the nexus characterised by a fusion-area between the external 
lamellae of the cellular membranes. 


p-o 
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Fig. 8. Adrenergic nerve terminal: the axon contains small dense-cored vesicles storing noradrenaline (arrows) and also a 
few large granular vesicles (L) and mitochondria (m). = 48,000. 


It is now generally accepted that these contact-areas constitute sites of lower electric resistance 
to the impulse transmission from one cell to another (Burnstock, 1970). 


2. Direct Innervation 


Rare ureteric muscle cells are directly innervated by terminal varicosities depressing the smooth 
muscle cell and separated by a narrow gap of 200 À only. 


3. Coupled or Pluricellular Innervation 


The directly innervated cells are electrically coupled to the adjacent muscle cells by lower electric 
“resistance areas represented by the nexuses. 


4. Indirect or Fasciculated Innervation 


The indirectly coupled cells, which are the most numerous in the ureter, are not directly activated 
by the transmission of the action potential of the contraction. The neurotransmitters (noradrenaline 
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Fig. 9, Cholinergic nerve terminal in close relationship with smooth muscle cell. The axon is composed of small agranular 
(empty-looking) vesicles and a few large granular vesicles. «49,000. 





Fig. 10. Electron micrograph of human ureter treated with 5-hydroxydopamine. An adrenergic axon contains heavily 
granulated vesicles (A), whereas the cholinergic nerve (C) remains unaffected by this treatment and contains only empty- 
looking vesicles. The two kinds of nerve are aheerved running in close relationship in the same nerve fibre and this provides 
morphological evidence suggesting a possible interaction between adrenergic and cholinergic nerves. x 46,000. 


ELECTRON MICROSCOPY OF THE HUMAN URETERIC INNERVATION 619 








- € oe LE a 7 








Directly-innervated smooth muscle-celt; close neuromuscular junction 





Indirectly-innervated or coupled cell 

ad F Non-innervated or indirectly-coupled cell-propagated action potencials 
Oe G Muscle cells connections (nexus-close contacts): Low electrical 

ed resistance pathway 


———  Vüricose nerve fibre 


Fig. 11. Schematic representation of an ultrastructural model of the ureteric innervation (modified from Burnstock et al., 
1971). 


or acetylcholine) may be released by passing ("en passage") from the varicosities of the pre- 
terminal and terminal nerve fibres. These chemical mediators may influence smooth muscle cells 
at distances from 800 to 10,000 A (Burnstock, 1970). 

Thus, through one or more axonal varicosities, a single nerve fibre may influence several 
smooth muscle cells (Grillo, 1966). 


Ureterovesical Ganglionic Structures 


The existence of ganglia in the ureter is a controversial question. In a previous neurohisto- 
chemical investigation, we always noted the presence of ganglionic structures in the terminal 
portion of the ureter. The structures observed are part of a ureterovesical ganglionic complex 
located in the adventitia of the lower ureter, between Waldeyer's periureteric musculature and 
the juxta-vesical ureter, at the level of the ureteric orifices, in the posterior bladder musculature 
and trigone extending to the bladder neck (Schulman er al., 1972, 1973). 

The ureteric ganglia are made of typical neurons, the classical structure of which will not be 
further described in this paper (Fig. 12). We mainly wish to stress the somewhat unexpected 
presence of adrenergic (sympathetic) nervous elements in these pelvic ganglia, classically con- 
sidered to be essentially parasympathetic structures. 

We observed adrenergic nerve terminals characterised by small synaptic vesicles storing a 
typical dense-cored granule and located close to the ganglion cells sometimes making synapses 
with dendrites (Fig. 13). 

Another type of adrenergic structure was also distinguished in the ureterovesical ganglia, 
namely small cells containing numerous large dense-cored vesicles having an approximate 
diameter of 2,000 À (Fig. 14). These cells have a smaller size than the typical neurons and more- 
over differ from them by their large amounts of granular vesicles allowing comparison of these 
structures to the chromaffin cells of the adrenals (Elfvin, 1968). These cells show short processes 
coursing near the intra-ganglionic blood vessels. It is considered that these small granular cells 
can release a chemical neurotransmitter (noradrenaline or dopamine) which is able to influence 
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Fig. 12. A typical neurone from ganglia located in the adventitia of the terminal ureter. x 9,800. 


at a distance a large number of receptors such as neurons, effector cells and capillaries (Siegrist 
et al., 1968; Matthews and Raisman, 1969; Williams and Palay, 1969; Watanabe, 1971; Eránkó 
and Erünkó, 1971; Kanerva, 1972.) 

Recent physiological and pharmacological studies have demonstrated the existence of adrenergic 
mechanism which can modulate the activity of sympathetic ganglia. The adrenergic structures 
are considered to have an inhibitory influence in the control of ganglionic activities (see review 
by Norberg and Sjoqvist, 1966). 

Both types of adrenergic structures observed in the ureterovesical ganglia can play such a 
role. 

These ganglionic structures can modulate the activity of the terminal ureter and the bladder 
and co-ordinate the influence of sympathetic and parasympathetic elements during micturition. 


Summary 


The fine structural aspects of the innervation of the human ureter were studied under the 
electron microscope. 

Smooth muscle cells are interconnected to each other in areas of close contacts. The narrowest 
connection is represented by a nexus. This structure is of great importance in relation to the 
mechanism of transmission of impulses in intermuscle fibre conduction since it represents low 
resistance pathways between cells allowing transmission of the muscle contraction. k 
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Fig. 13. Ureteric ganglia: adrenergic nerve endings (A) containing small granular vesicles in close relationship with a 
neurone (N). = 27,600. 


The ureteric musculature receives both adrenergic sympathetic and cholinergic para- 
sympathetic innervation. With the aid of 5-hydroxydopamine, a "false" sympathetic transmitter 
useful as a specific marker for adrenergic nerve endings, the two kinds of axon were observed 
in the same nerve bundle in close association with each other. This suggests a possible interaction 

»_ between adrenergic and cholinergic nerves in the ureter. Cholinergic nerve endings may possibly 
act as sensory receptors. 

Rare neuromuscular junctions were observed between nerve terminals and smooth muscle 
cells. However, nerve terminals do not innervate each muscle cell in a smooth muscle bundle 
but neurotransmitters liberated from “en passage" varicosities of the nerve fibres may influence 
several muscle cells at a distance. Ureteric peristalsis is essentially a myogenic phenomenon but 
ultramorphological evidence is provided for a regulation of this spontaneous activity by the 
autonomic nervous system and local reflex actions may also exist. 

Ganglionic cells were found in the terminal portion of the ureter only. These typical neurons 
were part of an ureterovesical ganglionic complex. Adrenergic nerve elements were observed in 
these ganglia, namely: adrenergic nerve endings and catecholamine-containing cells. The sig- 
nificance of these results is discussed since these structures can modulate the ganglionic activity 
and integrate the function of the terminal ureter and the bladder during micturition. 


The author wishes to express his gratitude to Professor W. Grégoir, P. Dustin and O. Perier for their en- 
couragement and for the use of the facilities of their departments. 
The,skilful technical assistance of Mrs E. Hage and V. Mrena is gratefully acknowledged. 
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Fig. 14. Ureteric ganglia: granule-containing cell filled with large granular vesicles storing catecholamines. = 9,800. 
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Vitamin B,, Absorption in Patients with Ileal 
Resection 


A. C. N. ROGERS and J. H. STEYN 
Department of Urology, Royal Infirmary, Aberdeen 


Booth and Mollin (1959) showed that the terminal ileum is the site of vitamin Bız absorption 
and there are many papers referring to the reduction of absorption after ileal surgery (Fone er 
al., 1961; Fromm, Thomas and Hofmann, 1973), However, most of these series were composed 
of patients with various diseases and in whom widely differing lengths of bowel had been removed. 
There is no series in which short standardised lengths of bowel had been resected. Although 
Steyn (1972) has shown that the serum levels of vitamin Bj; in patients with ileal conduits 
remain normal, McBrien (1973) showed that the absorptive power of ileum lying in the pelvis 
during radiotherapy for carcinoma of the bladder can be adversely affected. The purpose of 
this paper is to assess the absorption of vitamin B,; in patients in whom part of the terminal 
ileum has been excluded from the faecal stream in the course of urological surgery. 


Materials and Method 


36 patients were studied (Table I). 33 of these patients had an ileal conduit fashioned, 2 patients 
had an ileocystoplasty and 1 patient had a colonic conduit fashioned when the prepared ileal 
segment was rejected after a carcinoid tumour was found in it. A history of peptic ulcer and 
its surgical management was sought. Previous treatment with radiotherapy was noted. The 
serum vitamin B,» was estimated and a Schilling test was carried out. This test is used to measure 
the efficiency of the alimentary absorption of vitamin Bis. An oral dose of radio-labelled vitamin 
Bi; is given and is closely followed by a large parenteral dose of non-radioactive vitamin Bj; 
in order to saturate the plasma transport mechanism and liver stores and thus cause the absorbed 
radio-labelled vitamin B;2 to overflow and be excreted in the urine. 





Table I 
Vitamin Bj» Absorption 
Patients Studied 
Ileal Loop 33 
29 Carcinoma of Bladder 

1 Ectopia Vesicae 

1 Myelomeningocele 

1 Carcinoma of Cervix 
. | Epispadias 
Heocystoplasty 2 Tuberculosis of Bladder 
Colonic Loop 1 Heal Loop Rejected—Carcinoid 
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| 36 ileal surgery patients | 


Fig. 1. Histogram of percentage exeretion of 55Co Biz 


| microcurie of cobalt-58-labelled vitamin B,» was given orally to fasting patients followed 
half an hour later by 1,000 mg of non-radioactive vitamin Bz intramuscularly. All urine excreted 
in the 24 hours starting 2 hours after the oral dose of radio-labelled vitamin Bj» was given was 
collected, and the fraction of the radioactive dose of cobalt excreted was estimated. An excretion 
of 12; or greater of the radioactive dose was accepted as normal absorption. In order to exclude 
those patients with gastric mediated malabsorption cf vitamin Bız, the test was repeated with 
the addition of 1 USNF unit of hog intrinsic factor (Schilling, Clatanoff and Korst, 1955). 


Results 


The range of radioactive vitamin Bi» excretion in this series is shown in Figure 1. Excretion of 
1297 or greater was achieved in 20 out of 36 patients, and in 16 patients there was defective 
excretion. Of the 16 patients with abnormal absorption without intrinsic factor, 1 developed 
metastases and was excluded from further follow-up. The remaining 15 patients had a furt! n 


A tet with added Ld factor. 3 of these patients achieved normal PROUD D but | 


Discussion . 
Callender and Evans (1955) confirmed Schilling's otservation of the same year, although with a 
larger series, that although the normal range of vitamin B,» absorption was wide, it was con- 
sistently above 1297 (Fig 2). In the present series, 2) out of 35 patients had normal absorf y 
Of the remaining 15 patients, 5 had normal absorption after the exhibition of intrinsic facto 
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Fig. 2. Histogram comparing percentage excretions of $#Co Bis of normal patients (after Callender and Evans) and 
patients in the present series. 


Table II 


Influence of peptic ulcer and surgical 
management on vitamin B,» absorption 
——————— c ÀP—M— € 


History of Peptic Ulceration 





pedes e ec ene edu — 


(Surgical intervention) 


Normal 20 


H 1 
Gastric Malabsorption 5 i i 
Heal Malabsorption 10 2 1 


Teemaan nanaonan anan 


demonstrating that they have gastric mediated vitamin B,> malabsorption. The other 10 patients 
had no response to intrinsic factor and thus the malabsorption must be related to a defect in 
the terminal ileum. In none of these patients was there a history of Crohn’s disease or other 
cause of small bowel dysfunction. 

There were 4 patients with a history of peptic ulceration of whom 3 required surgical treat- 
ment. These patients were evenly distributed in the 3 groups of patients (Table Il) and therefore 
peptic ulceration and its surgical management is not an important factor in the malabsorption 
of vitamin By» in this study. 

McBrien (1973) showed that radiotherapy for carcinoma of the bladder can diminish vitamin 
Bi» absorption and suggested that this had been caused by irradiation of terminal ileum lying 

"in the pelvis close to the target organ. The distribution of patients treated preoperatively with 
radiotherapy is shown in Table III. Of the 35 patients in whom studies were completed, 14 had 
received previous radiotherapy. In those patients with normal ileal absorption of vitamin B12, 

of 25 (32%) had received radiotherapy. But in those patients with ileal malabsorption, 6 

of 10 (60%) had been exposed to radiotherapy. Therefore there is an increased incidence 






628 
Table III 


Influence of preoperative radiotherapy 
on ileal absorption of vitamin B» 





Vitamin Bj» Absorption 
Effect of Radiotherapy 


Radiotherapy No radiotherapy 


Normal 20 753 13 
2318 

Gastric Malabsorption 5 1) 4 

Ileal Malabsorption 10 6 6055 4 

35 14 21 
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of ileal malabsorption in those patients in whom ileal surgery was preceded by radiotherapy 
(Fig. 3). Nevertheless, although 6 out of 14 patients who had radiotherapy had ileal malabsorp- 
tion, malabsorption also occurred in 4 out of 21 (1927) patients in whom surgery to the termina: 


ileum had not been preceded by radiotherapy. 


The liver stores of vitamin Bj» in normal well-nourished adults will last for between 2 and 5 
years before depletion and only when this has occurred will the serum vitamin B,» level fall. 
But, although once that has happened, megaloblastic anaemia or subacute combined degeneration 
of the cord has been recorded as developing rapidly (Chanarin, 1969), serum vitamin B,» levels 
estimated at regular intervals could be regarded as adequate safeguard where facilities for 


investigations involving isotopes were not readily available. 


20 


10 


Normal or gastric malabsorption 








. No Radio-therapy 
radio-therapy 


Neal malabsorption 


Fig. 3. Influence of preoperative radiotherapyjon ileal absorption of vitamin Bie. 
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Conclusion 


It is shown that many of the patients subjected to urinary diversion via ileal conduit or other 
procedure removing part of the terminal ileum from the faecal stream may as a result have 
malabsorption of vitamin Bız. The Schilling test has demonstrated those patients thus affected 
and in these patients maintenance vitamin Bj» therapy is indicated. 


Summary 


Depression of vitamin Bız absorption in patients in whom part of the terminal ileum was removed 
from the faecal stream was investigated. 

28 9/ of the patients were shown by the modified Schilling test to have deficient ileal absorption 
of vitamin B». 

These patients should be treated with vitamin Bj» supplements. 


We wish to thank Dr A. D. Dawson of the Department of Haematology and Dr R. Seymour and Mr I. Hendry 
of the Department of Medical Physics, University of Aberdeen, for their helpful advice and technical assistance 
in this study. 
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An Appliance-free Ileocaecal Urinary Diversion: 
Preliminary Communication 


M. HANDLEY ASHKEN 
Norfolk and Norwich Hospital, Norwich 


The long-term results of urinary diversion by ureterosigmoidostomy (Riches, 1967; Jacobs, 1967), 
ileal or colonic conduits (Schmidt et al., 1973; Dretler, Hendren and Leadbetter, 1973; Mogg, 
1967) and cutaneous ureterostomy (Rickham, 1964) are well documented. A critical analysis of 
the results shows a surprisingly high incidence of complications (Blandy, 1964), quite apart from 
their interference with the quality of life. 

An alternative, appliance-free urinary diversion, must be sound in principle and technique, 
simple to manage, preferred by patients; and as emphasised by Bricker (1957), renal function 
should not be jeopardised by our attempts to provide continence. 

A continent bowel ileostomy following total proctocolectomy is well established (Kock, 1969; 
Cameron, 1973) and this form of continent ileal pouch has also been used as a urinary reservoir 
(Kock, 1969; Tagart, 1974). Gilchrist et al. (1950) have described the use of the isolated ileo- 
caecal segment as a substitute bladder, with continence dependent upon the antiperistaltic 
function of the terminal ileum, the action of the ileocaecal valve and the small ileal skin stoma 
(Merricks and Gilchrist, 1954; Sullivan, Gilchrist and Merricks, 1973). Other authors have 
found this ileocaecal reservoir to be incontinent (Harper et al., 1954), 

Having a personal preference for the use of caecum in construction of a cystoplasty, where 
metabolic absorption problems are rare, provided the upper renal tracts are normal (Worth 
and Turner-Warwick, awaiting publication) and experience of using the spouted ileum as a 
reflux preventing substitute for ureter when implanted into the bladder, a combination of these 
techniques has been developed to produce a continent uretero-ileocaecal reservoir which can 
be emptied by intermittent catheterisation via a skin flush ileostomy stoma. 


Materials and Methods 


Distension of isolated ileocaecal segments in the postmortem room, and barium enema studies 
in life, confirmed that the ileocaecal valve was incompetent in over 50% of cases, but that suturing 
a spout of ileum into the open end of the caecum or ascending colon produced a competent 
valve (Fig. 1). 

X-ray studies under the image intensifier confirmed that the ileocaecal reservoir could be 
emptied by catheterisation of the spouted ileum (Fig. 2). 


Technique 


The bowel is prepared for 2 days with neomycin, magnesium sulphate and a verepaque enema 
(Plumley, 1966). 

Using a long midline abdominal incision, the right colon and terminal ileum are mobilised. 
The colon is divided between the ileocolic and right colic arteries or between the divisions of 
the right colic artery. The ileum is divided about 15 cm proximal to the ileocaecal valve and the 
next 20. cm of ileum is also isolated on its blood supply later to form the ileal spout and skin 
flush: ileostomy (Fig. 3). 


YS Read at the 30th Annual Meeting of the British Association of Urological Surgeons in Torquay, June 1974. 
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Fig. 1. Uretero-ileocaecal reservoir specimen showing the competent ileal spout hanging within the caecal reservoir. The 
distance from the surface ileostomy to the ileal spout is short to enable easy catheterisation of the caecal reservoir. 


Fig. 2. Caecogram showing the competent ileal spout with the empty catheter about to enter the caecal reservoir for drain- 
age. 


The appendix is removed. The ureters are split, cuffed and intubated (Turner-Warwick and 
Ashken. 1967) and transplanted into the antemesenteric border of the terminal ileum, the end 
of the ileum then being closed and buried into the mesocolon (Fig. 3). 

The ureteric spouts minimise the risk of reflux and pyelonephritis, and in some cases the 
uretero-ileal anastomoses will be protected from back pressure from the caecal reservoir by a 
competent ileocaecal valve. 

The isolated ileum is then cuffed to form an isoperistaltic or preferably an antiperistaltic 
spout, at least 5 cm in length, w hich is sutured into the open end of the caecum or ascending 
colon (Fig. 4) and anchored to its anterior wall to try and prevent prolapse of the ileal spout 
as the pressure rises within the urine filled ileocaecal reservoir. 

A full thickness disc of the anterior abdominal wall is excised in the right iliac fossa and the 
caecum around the ileal spout is anchored to the abdominal wall using 4 circumferentially placed 
linen sutures to buttress the ileocaecal reservoir and ensure a short and easy passage of a catheter 
into the urinary reservoir. The lateral space between the right colon and peritoneum is closed. 

Bowel continuity is restored with an end-to-end ileocolic anastomosis. Continuous drainage 
of the ureters and caecum is maintained for 2 weeks, after which intermittent catheterisation is 
done about every 4 hours. 

When indicated, a total cystourethrectomy or anterior pelvic evisceration is performed at the 
same operation, prior to construction of the urinary reserv oir. 


Preliminary Results 


7 patients, 5 women and 2 men, between the ages of 36 to 72 years, have had an uretero-ileocaecal 
reservoir performed. In 4 cases, this was combined with a cystectomy or anterior pelvic ewscera- 
tion for malignant disease. In 3 cases, a neurogenic bladder remained in situ, 2 requiring blàdder 
washouts later for pyocystitis. —À 


AN APPLIANCE-FREE ILEOCAECAL URINARY DIVERSION 633 


DIAGRAMS OF THE OPERATION. Fig. 3.A to E, 





i 
n 
u 
Fig. 3A. 1. Appendix removed. 2. Ascending colon Fig. 3B. Heum closed. Ureters split, cuffed and intubated 
divided below right colic artery. 3, Terminal ileum divi- with uretero-ileal anastomosis. 
ded. 4. Length of ileum conduit isolated on its blood 
supply. 





" Fig. 3C. 5-6 cm. cuffed ileum. Fig. 3D. Ileal spout hangs within caecum for 5-6 cm. with 
closure of caecum around spout. This produces. a compe- 


tent valve, 
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Fig. 3E. Urine syphoned off plus abdominal pressure to empty ileo-caeca! reservoir by inserting the catheter into the skin 
ileostomy stoma through the competent spout into the caecum 





Fig. 4. At operation, the ileal spout is about to be sutured within the open end of the caecum. The spout must be anchored 
within the caecum to avoid later prolapse. Some of the redundant isolated ileum will be excised when the skin flushyleostomy 


stoma has been sited. 


Fig. 5. Self-catheterisation of the ileostomy and caecal reservoir with drainage of clear urine. 
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Fig. 6.A, Intravenous pyelogram with a large carcinoma of the bladder producing a left hydronephrosis. 


Fig. 6.B, Intravenous pyelogram 3 months postoperatively with good concentration and drainage from both kidneys, 
resolution of the left hydronephrosis and filling of the competent ileocaecal reservoir 

For between 5 and 12 weeks postoperatively, 5 cases have managed self-catheterisation of 
their urinary reservoir about every 3 to 4 hours, with drainage of between 200-300 ml of urine 
containing diminishing amounts of mucus (Fig. 5). One patient has elected for continuous 
catheter drainage of the urinary reservoir at night. The catheters have been stored in Hibitane 
solution which has remained sterile and is changed twice a week. A feeling of distension occurs 
within the caecum as it fills and caecometrograms on 2 cases have shown a rise in pressure 
from about 20 cm of water with 300 ml of fluid in the reservoir to 70 cm of water with 350 ml 
in the caecum. 

3 cases, who had been managing well at home, have developed prolapse of the ileal spout 
with some incontinence and difficulty of catheterisation, 7 to 12 weeks postoperatively. Peristalsis 
has been active in the prolapsed spouts, which have been easily reduced and reanchored within 
«the caecum using non-absorbable sutures, with a return to urinary continence and self-catheterisa- 
tion in 2 cases, but intermittent incontinence in the third case which is being managed with 
continuous catheter drainage. 

At exploration the ileal spouts have looked healthy, without ischaemic or traumatic fibrosis. 
Peristaltic activity of the spouts probably contributes to their prolapse and antiperistaltic ileal 
spouts are now being fashioned. 
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A B 
Fig. 7.A, Caecogram with no leakage from the reservoir. 


Fig. 7.B, The ileal spout is visualised and the caecal reservoir is emptied by catheter drainage via the ileostomy. 


2 patients developed extraperitoneal urinary caecal fistulae around the ileostomy and were 
treated with continuous catheter drainage of the reservoir. One of these patients died 5 weeks 
postoperatively, with a chest infection and renal papillary necrosis, secondary to severe diabetes 
mellitus complicated by an autonomic neuropathy and hypotension. The ileal spout had remained 
continent and healthy (Fig. 1). 

One ileostomy behaved as an incontinent ileal conduit, probably due to caecal spasm and 
too short an ileal spout, and has been managed with an ileostomy appliance. 

Intravenous pyelograms done in 3 cases, 2 to 3 months postoperatively have shown prompt 
concentration and drainage of the contrast from the kidneys with improvement of any previous 
hydronephrosis (Fig. 6, ^ and B). 

Caecograms have demonstrated the competence and survival of the ileal spout (Fig. 7, ^ 
and B). 

Metabolic absorption problems have not occurred during this short follow-up period, with 
normal blood ureas and creatinines and no hyperchloraemic acidosis. An early hypokalaemia was 
recorded in 3 cases and required potassium supplements. Vitamin B12 serum levels have been 
noted for comparison with later figures. 

Clinical episodes of urinary tract infection with pyelonephritis have only occurred in the diabetic 
patient, although pseudomonas pyocyaneus have been cultured intermittently from the reservoir 
urine in 3 cases. Mandelamine and Vitamin C have been prescribed. 


Interpretation and Significance of Results 


It is too early to evaluate the potential use of this ileocaecal urinary reservoir in cases requiring 
urinary diversion. 

It is hoped that using an antiperistaltic ileal spout, anchored with non-absorbable sutures 
within the caecal reservoir, will avoid the late complication of prolapse of the ileal spout. Š 

The hypokalaemia noted may occur with any uretero-intestinal anastomoses (Williams er al., 
1967), but hyperchloraemic acidosis, recurrent pyelonephritis and stricture formation at the 
uretero-ileal anastomoses should continue to be less than after ureterosigmoidostomy or uretero- 
ileosigmoidostomy (Pinck, 1969; Moors et al., 1973), and an appliance-free life seems preferable 
to the established methods of urinary skin diversion. 
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Should urinary continence not be achieved, the alternatives of a self-retaining catheter drainage 
or an ileostomy appliance still remain. 


Summary 


Whilst the early results were encouraging, the subsequent occurrence of prolapse of the everted 
ileal spout through the skin flush ileostomy remains a problem. This complication converts the 
previously continent ileocaecal reservoir into an incontinent conduit. 

Modifications in the technique and construction of the ileal spout valve are being evaluated 
to prevent this prolapse which is due to a combination of peristalsis and rising pressure within 
the ileocaecal reservoir. 


I wish to thank Mr N. Alan Green and Mr A. E. Kulatilake for their advice in developing this technique, Dr 
James Visick for the X-rays and Mr R. Burn for the photographs. 
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The Control of the Uninhibited Bladder by Selective 
Sacral Neurectomy 


M. J. TORRENS and H. B. GRIFFITH 


Clinical Investigation Unit of the Department of Urology, Ham Green Hospital, and Department of Neurosurgery, 
Frenchay Hospital, Bristol 


The so-called uninhibited, involuntary, irritable, spastic, hyperactive, unstable, over-facilitated, 
hypertonic, neurogenic bladder remains an enigma. In our current series of 304 incontinent 
patients uninhibited bladder contractions caused or potentiated the incontinence in 146 cases 
(48%). Only 12% of these had any neurological disease. 

Drug treatment is unsatisfactory in the more severe cases. Enterocystoplasty and diversion 
to an ileal conduit carry a certain morbidity and may not be socially acceptable. As uninhibited 
contractions can be abolished by caudal anaesthesia or ganglionic blockade the hyperactivity 
must be mediated by nerves. Denervation of the bladder may provide an alternative therapy. 
We have chosen to assess the value of selective sacral neurectomy in the management of this 
condition. 

Munro (1945) noted an improvement in bladder function following extensive anterior rhizotomy 
for spasticity. Several authors have since reported deliberate complete bladder denervation to 
allow autonomous activity (Misak et al., 1962; Nagib, Leal and Voris, 1966). Total denervation 
also produces a paralysed sphincter and impotence. To avoid this the technique of pelvic neuro- 
tomy was developed by Thiermann (1953), and local denervation by perivesical dissection 
(cystolysis) has been advocated by Turner-Warwick (Worth and Turner-Warwick, 1973). It is 
difficult to judge the extent of denervation carried out during these procedures. 

Heimburger, Freeman and Wilde (1948) developed the technique of selective sacral root 
blocks with local anaesthetic to define the bladder innervation. Meirowsky, Scheibert and Rose 
(1952) carried out these tests prior to selective sacral neurectomy, and a small number of patients 
have since been treated by this method (Susset et al., 1969; Rockswold, Bradley and Chou, 
1973). The results of operation, however, remain unpredictable. We have therefore performed 
a physiological assessment of the effects of sacral root blocks and selective sacral root section 
on bladder and sphincter function. 


Patients and Methods 


17 patients underwent bilateral selective nerve blocks of the roots S2-S4 in turn. A spinal needle 
was inserted under radiographic control through the posterior sacral foramina, and 1-5 ml of 
Marcain was injected to block the root as it passed through the anterior sacral foramen. After 
nerve blocks 9 of the patients were selected for sacral neurectomy. 

These patients all suffered from urge incontinence and enuresis and all but 2 were leading a 
normal active life. None of the idiopathic cases exhibited any neurological signs. Before and 
after the nerve blocks and operation the patients underwent a routine urodynamic assessment, 

, This assessment consisted of: 


1. A cystometrogram with constant recording of bladder and intra-abdominal pressure during 
filling with saline at 37°C, at a constant rate of 50 ml per minute. 
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2. Pressure/flow analysis during micturition. 
3. Recording of urethral sphincter pressure, at rest and during voluntary contraction, by the 
urethral pressure profile technique (Brown and Wickaam, 1969). 


All parameters were electronically transduced and recorded on a polygraph. This urodynamic 
analysis was repeated 90 minutes after the nerve block and 3 months after the neurectomy. 





Table 

n 
Case Sex Age Aetiology Complications 

F.J./001 M 36 Multiple Sclerosis 5 years Constipation 

1.8./020 F 42 Idiopathic 4 years ? Prediabetic 

M.B./019 M 21 Idiopathic Lifelong — 

S.C./007 F 20 Idiopathic Lifelong Epilepsy 

K.G./064 M 26 Idiopathic Lifelong — 

M.S./075 M 21 Idiopathic Lifelong = 

M.F./079 F 53 Cerebral vascular accident 4 yeass Poor ambulation 

P.M./090 F 25 Idiopathic Lifeleng Epilepsy 

B.G./158 F 32 Multiple Sclerosis 4 years Poor ambulation 


eee n eee 


Operative Technique 


The roots selected by sacral nerve block were exposed by a limited sacral laminectomy approach, 
This avoids intradural manipulation and does not interfere with the function of the lumbosacral 
junction. Under a light general anaesthetic, with spontaneous respiration, a mid-line incision is 
made between S1 and S4. After retraction of the muscles :he relevant posterior sacral foramina 
are identified by counting up from S4 with reference to the sacral hiatus and to radiographs. 
A burr hole is then made in the lamina immediately cranial and medial to the selected foramen 
which exposes the nerve just below its exit. We have found that we can avoid damage to the 
posterior primary ramus by this method. Under the operating microscope the sacral root can 
be dissected into its constituent bundles. These are stimulated with a specially constructed 
bipolar electrode using a square wave stimuli at up to 5 volts at 10 cycles/second. The bladder 
pressure response is monitored through a fine urethral cataeter, the urethral pressure is assessed 
by the profile technique and a balloon is placed in the anel sphincter. 


Results 


Selective Sacral Nerve Blocks 

Assessment of the change caused by selective sacral nerve blocks shows that bladder capacity 
is significantly increased (P « 0-005) by injections at all 3 levels. The S.3 nerve root appears to 
be most concerned with bladder innervation and blocks at this level are most effective in increasing 
capacity and reducing uninhibited activity. In all but 1 case the bladder was still able to contract 
adequately and expel its contents, though the urinary flow rate is significantly reduced. On the 
contrary the only significant change in urethral sphincter activity is an increase in resting sphincter 
pressure after S4 block (P< 0-05). This suggests an inhibitcry nerve supply to the urethral smooth 
muscle. Though the voluntary sphincter contraction was reduced in some cases no significant 
trend was observed on group analysis. These results suggested that sphincter paresis should 
not prove to be a complication of neurectomy and enccuraged us to proceed to operation in 


certain cases. 


. 
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Intra-operative Nerve Root Stimulation 


At operation the exposed nerves were stimulated to confirm the sacral block findings and assess 
the relative contribution of the dissected nerve bundles to bladder and sphincter innervation. 
The bladder response to the stimulation of an undissected single nerve root is a sustained tonic 
contraction with a latency of 5-8 seconds. The urethral sphincter response is an immediate but 
poorly sustained contraction followed by a sustained relaxation. This relaxation may be further 
evidence that inhibitory fibres are contained in the sacral outflow to the sphincters. Differential 
stimulation of nerve root bundles after dissection showed that the rootlets are functionally 
distinct before their entry into the sacral plexus. Some are somatic and others para-sympathetic. 
In general it would appear that the lateral fibre bundles convey fibres destined for the bladder 
while the medially placed bundles appear to innervate the sphincters. 


Selective sacral neurectomy 


The level for neurectomy was selected by combining the information obtained by preoperative 
nerve root blocks and intra-operative nerve stimulation. The S3 roots were selected in 8 of the 
9 cases. The 1 case in whom $4 was cut showed no postoperative improvement. All the female 
patients had bilateral nerve operations. The initial male patients had unilateral operations 
because of the fear of impotence. However as no such complication was observed subsequent 
bilateral operation was performed in | man with no diminution of potency. After bilateral 
nerve operation an indwelling catheter was required for periods up to a week. The patients 
suffered little postoperative discomfort and could be ambulant as soon as they recovered from 
the anaesthetic. 2 cases recorded symptoms of paraesthesiae in the buttock which persisted 
for up to 6 weeks after operation. Any numbness in the saddle area did not last for more than 
2 or 3 days. 

We have attempted to assess the response to selective sacral neurectomy as objectively as 
possible. The cystometrogram capacity was increased in 6 of the 9 patients postoperatively. The 
mean change was from 176 ml (+ S.D. 112) to 315 ml (4- S.D. 135, P « 0-01). This represents an 
increase of 70%. The capacity failed to increase in the 2 women with epilepsy and in 1 other 
case with considerable detrusor hypertrophy and indistensibility due to the longstanding hyper- 
activity. A normal desire to void occurs but the onset of this is delayed from 102 ml (t S.D. 68) 
to 215 ml (+ 132, P<0-05). 

The average volume voided is considered to be an index of functional bladder capacity. This 
is assessed by calculating the total urinary output over the period of a week and dividing this 
by the urinary frequency. This was increased in 4 cases but failed to increase in the other 3 who 
all carried a residual urine. 2 of these cases had multiple sclerosis (M.S.). The overall mean 
increase was from 140 ml ( S.D. 52) to 176 ml ( * S.D. 76, P not significant). However, the 
maximum volume voided was significantly increased from 300 ml (XE S.D. 100) to 396 ml (+ S.D. 
161, P « 0:02). 

The index of uninhibited bladder activity used is the summated height of all uninhibited con- 
tractions divided by cystometrogram capacity, and expressed as mm Hg/ml. Uninhibited activity 
was reduced postoperatively in 8 of the 9 cases. The overall mean change was from 1:25 mm 
Hg/ml ( € S.D. 1-00) to 0-47 mm Hg/ml ( € S.D. 0-55, P «0:05). There would thus appear to be 
a generally significant improvement in bladder function. The tone of the resting urethral sphincter, 
which is substantially involuntary, was insignificantly increased after operation from 62:3 mm 
Hg (S.D. 24.7) to 68:5 mm Hg (€ S.D. 32:8, P not significant). However the pressure 
produced by voluntary sphincter contraction was reduced slightly in 8 of the 9 cases. This sig- 
nificant alteration was from 109-5 mm Hg ( t S.D. 54-3) to 84-2 mm Hg ( € S.D. 37.4, P « 0-05). 

It is important to stress that the patients were able to pass urine normally after this operation. 
The urinary flow rate was increased in the majority of cases postoperatively. The mean change 
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was from 23-1 ml/sec (+5.D. 11-1) to 268 ml/sec (£ S.D. 13-0, P not significant). However 
the mean volume voided at the test also increased from 175 ml to 321 ml. As it is known that 
the flow rate is proportional to the volume voided operation has made no effective difference 
to urinary flow rates. The intravesical micturition pressure shows no trend towards change, and 
the measurement of intra-abdominal pressure shows that patients do not have to strain post- 
operatively in order to void. Only 1 patient developed a residual urine where this had not been 
present preoperatively. In those cases with M.S. who hac a preoperative residual, this was not 
increased when considered as a percentage of capacity. 

Objective assessment of symptoms showed that enuresis was cured in 2 cases, substantially 
improved in 4 cases and unchanged in 3. In the group tkat was improved the change in mean 
frequency of enuresis was from 5-5 to 1-5 times a week. The cases that failed were the 2 young 
females with epilepsy and 1 case of severe reflex incontinence with totally inadequate sensation. 
This case continually extruded her catheter preoperatively but now is adequately controlled by 
this method. Urinary frequency shows a trend towards improvement though this is not significant. 
The overall change is from 10-5 x/day (4 S.D. 5-47) to 7-5 x/day (+ S.D. 222, P not significant). 
Urge incontinence was cured in 6 of the 9 cases, being urchanged in the 3 cases whose enuresis 
failed to respond. 

There was no deterioration of sexual potency among the 4 men operated upon. One case of 
M.S. who had been impotent for 5 years had potency transiently restored. Another patient 
reported a marked increase in the frequency of sexual activity. No significant disturbance of 
bowel function has been recorded and in particular no constipation. One case of M.S. has 
obtained some spontaneous bowel action after 3 vears of manual evacuation. 


Discussion 


The aim of this technique is to increase functional bladder capacity by reducing uninhibited 
activity without compounding the problem of incontinence by interfering with sphincter function. 
The results as presented above show that 2 patients have been cured, 5 improved and 2 remain 
unchanged. This initial response to surgery is very encouraging as far as bladder function is 
concerned. No patient has been made worse by the procedure but there are 2 conspicuous 
problems. Firstly, the procedure failed to improve 2 cases, and secondly, sphincter function 
has been shown to be depressed though in no case has tais been clinically significant. 

Both the failures were young females suffering from epilepsy. In one case an S4 nerve section 
was performed on the basis of sacral block results, whsch were not confirmed by stimulation 
at operation. It is our conclusion that intra-operative stimulation is a more accurate means 
of localising the innervation of the bladder than are sacral nerve blocks with anaesthetic. We 
feel that intra-operative stimulation and recording is mandatory. Preoperative investigation by 
selective sacral nerve blocks is probably unnecessary except in cases of grossly asymmetrical 
partial upper motor neurone lesions. In these cases sacral blocks are the only way to identify 
preoperatively the final common pathway of asymmetrically mediated neural hyperactivity. 

The other failure had 3 nerve roots ablated but urge incontinence and enuresis persisted. 
This patient had a thick walled bladder that could not be distended under any form of anaes- 
thesia to more than 315 ml. In retrospect it is evident that if the capacity after anaesthesia is 
less than 400 ml neurectomy should not be performed, and hydrostatic balloon distension or 
enterocystoplasty should be recommended. It is therefcre essential that some test of maximum 
potential bladder capacity should be used in all cases. 

Although the analysis of sphincter pressure shows that the voluntary activity of the urethral * 
sphincter is reduced after neurectomy, this has not affected the threshold of continence because 
the effect on the sphincter remains less profound than that on the bladder. Nevertheless, it is 
important that less destructive surgical techniques should be sought. The results of sacral rootlet 
stimulation have independently confirmed the observetion made by Harman (1899) that the 
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somatic and parasympathetic fibres are topographically distinct at nerve root level. Microscopic 
dissection should allow the isolation of detrusor innervation, and a selective rootlet neurectomy 
may then be performed. Section of the whole nerve root may still be indicated in cases that 
combine an uninhibited bladder with a spastic or dysco-ordinated sphincter. 

Assessment of the results suggests that the best clinical response follows bilateral neurectomy 
at 1 level. A single nerve section is inadequate in these more severely incontinent patients. Triple 
nerve section may provoke a residual urine. The level for most operations would appear to be 
S3, but this must always be confirmed by stimulation. The combination of adult enuresis and 
diurnal urge incontinence is particularly difficult to treat, because of the possible dysfunction of 
higher neural centres. 

The follow-up at present lies between 6 and 18 months, and it is therefore too early to be 
optimistic about long-term results. However no case has yet shown any regression after the first 
postoperative month. The initial results are sufficiently encouraging for this form of treatment 
to be continued. The technique obviously requires refinement and continuous reassessment, but 
seems a relatively atraumatic procedure, at any rate for the patient. We would offer the following 
criteria for the selection of incontinent patients for sacral neurectomy. 


1. The case should be of urge incontinence, reflex incontinence or enuresis where conservative 
treatment has failed. 

2. Urodynamic assessment should confirm that incontinence is due to uninhibited activity, 
exclude sphincter weakness and outflow tract obstruction, and show that sensation from 
the bladder and urethra is relatively intact. 

3. A potential functional capacity in excess of 400 ml must be demonstrated by caudal block, 
sacral root block or general anaesthetic. 


In incomplete upper motor neurone lesions with an asymmetrical or focal neurological deficit, 
selective sacral nerve blocks should be performed to elucidate focal abnormalities of bladder 
innervation. In all cases intra-operative nerve stimulation should confirm the root level supplying 
the majority of bladder fibres. Rootlet stimulation at this level should allow the isolation of 
bladder and sphincter innervation. The neurectomy usually should be bilateral at 1 root level. 
Where there is bladder hyperactivity with a normal sphincter, selective section of parasympathetic 
rootlets only is indicated. Where bladder and sphincter spasm are combined total root section 
can be carried out. 


Summary 


The effects of denervation in patients with severe diurnal and nocturnal incontinence due to 
uninhibited bladder contractions has been objectively assessed. 

A reversible prediction of the effects of bladder denervation by performing selective sacral 
root blocks has shown that S3 root block produces the greatest depression of uninhibited activity 
and increase of bladder capacity, without significant interference with sphincter function or 
detrusor paresis. Subsequent sacral neurectomy in 9 patients produced 2 cures, 5 cases improved 
and 2 unchanged. 

Diurnal urge incontinence responded better than enuresis. There was a significant overall 
improvement in cystometrogram capacity and uninhibited activity, but the voluntary sphincter 
pressure was impaired slightly. 

Comments on the selection of cases for denervation are made. 


We wish to express our thanks to the Medical Research Council for a Research Fellowship (M.T.), and to the 
many surgeons in the South-west region who have referred us their patients. 
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Prolonged Bladder Distension as a Treatment of 
Urgency and Urge Incontinence of Urine 


M. DUNN, J. C. SMITH and G. M. ARDRAN 
Radcliffe Infirmary and Nuffield Institute, Oxford 


Urgency of micturition, which at its worst results in urge incontinence, is a common urological 
syndrome and may vary in severity from a social nuisance to a serious incapacity. In the absence 
of a specific treatable cause, such as infection or urethral obstruction with retention, the under- 
lying lesion is obscure, although recent work (Bates et al., 1970) suggests that detrusor hyper- 
activity is present in many, if not all, of these cases. 

Drug treatment with propantheline or imipramine is adequate in mild cases but fails in the 
more severe cases. Occasionally the symptoms are sufficiently severe to warrant treatment by 
surgery either by operation on the bladder, such as cystocystoplasty (Turner-Warwick and 
Ashken, 1967; Essenhigh and Yeates, 1973; Gibbon er al, 1973), enterocystoplasty (Gibbon, 
1967), multiple detrusor myotomy (Mahony and Laferte, 1972) or by division of the para- 
sympathetic nerves (Thiermann, 1953; Marshall, 1954; Gibbon, 1967). All these procedures 
involve major surgery, are not uniformly successful, and some may have side-effects such as the 
development of impotence in the male. 

Distension of the bladder is a procedure used in this condition often unwittingly and may 
well account for the beneficial effects of cystoscopy. However, the duration and pressure of the 
dilatation has been haphazard and we can find no reports of pre- and postoperative bladder 
pressure studies using this technique. 

The use by Helmstein (1966) of prolonged hydrostatic pressure in the treatment of carcinoma 
of the bladder and our own research into the basic physiology of distension (Dunn, 1974) 
suggested that it might have a place in the management of this common and distressing condition. 
We describe here the early results in a group of 20 patients treated by prolonged bladder distension 
under epidural anaesthesia. 


Patients 


Each patient in this series gave a history of urge incontinence with the exception of 2 who had 
severe urgency and frequency of urine without incontinence. A full urological examination was 
carried out to exclude any urinary tract abnormality and urinary infection. Neurological abnor- 
malities were excluded by clinical examination. 

The patients were then selected by the following criteria: 


(a) they had failed to obtain any reasonable symptomatic improvement from either medical 
or surgical treatment; 

(b) they were so inconvenienced by their symptoms that they were willing to undergo an 
experimental procedure and 

(c) cinecystourethrography and cystometry demonstrated an uninhibited or unstable bladder. 


Procedure 


Pressure flow cystourethrography as described by Moolgaoker et al. (1972) and cystometry was 
performed preoperatively and these studies were repeated again postoperatively. Cystometry 
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was carried out with the patient supine. The patient was asked to hold the urine whilst the 
bladder was filled with saline at a constant rate of 100 ml per minute until uncomfortably full. 
The patient was asked to cough and strain and was then tilted into the upright position and 
asked to cough and strain again. Bladder capacity was estimated with the patient horizontal 
and the patient then voided sitting (female) or standing (male). 

Prolonged distension of the bladder was carried out after high epidural anaesthetic with the 
exception of 1 patient who was given a general anaesthetic because of previous surgery on the 
lumbo-sacral spine. 

Each patient was cystoscoped and the bladder capacity measured. An 18F Foley catheter 
with a condom securely tied just proximal to the balloon was introduced into the bladder. The 
technique of distending the bladder hydrostatically was similar to that described by Helmstein 
(1972). The bladder was distended to a pressure equal to the patient's systolic blood pressure 
for 4 30-minute periods. At the end of each period the bladder was emptied and the capacity 
measured. The catheter was then removed and the following day the patient was allowed home. 


Results 


The striking feature at cystoscopy was the presence of trabeculation varying from mild to moderate 
in every patient despite the absence of evidence of outflow obstruction. The bladder capacity at 
the start of the procedure and at the end of each 30-minute distension was recorded. In all 
patients the bladder capacity increased with successive periods of distension (Fig. 1). 
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Fig. 1. A typical example of the change in bladder capacity during prolonged bladder distension. 
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Table I 


Principal Symptoms of Patients with Urgency and Urge Incontinence 
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Day symptoms 
co so 
Patient Age Sex Pre-op Post-op 
WG 29 F F410-20 mins F 2-3 hourly 
U+++ I+ U-I- 
TJB 17 F OF 15 mins F 3-4 hourly 
U++4++14 U-I- 
MH 65 M F+20-30 mins F 2-3 hours 
Ut+t+++14+ U+I- 
*BL 61] F F2030mins  F2-3 hourly 
U---PR U+++ i- 
ST 62 F F 1-2 hourly F 3-4 hourly 
Ut+++ I+ U-I- 
PA 19 M F15 mins F 4-5 hours 
UAI U—- I 
MS 39 F F15mins F 2-3 hourly 
Ut+++ i+ U++ 1+ 
SH 57 M F 5-10 mins F 2 hourly 
U++++ I+ U-I- 
TVS 29 F F30mins F 1 hourly 
Utt I+ Ud 
MM 19 F F2030mins F3 hourly 
U+++ I+ U-I- 
PT 37 F F1 hourly F 3 hourly 
U+4+4+41+ U-I- 
cI 39 F F2 hours F 3-4 hourly 
U++4+14+ U-d- 
TF 24 F F10-15 mins F 2-3 hourly 
U+++4+i14+ U-I- 
VK 56 F FI hourly F 3 hourly 
UBER U-I- 
MC 56 F F 1 hourly F 2-3 hourly 
U+t++414+ U++ I- 
DK 17 M Fi hourly F 3 hourly 
U-4 +++ U-I- 
DD 38 F F1 hourly F 3 hourly 
U++++14 U-I- 
OC] 68 F F 20 mins F 3-4 hourly 
U++++ I=- U-I- 
PB 21 M F 20 mins F 2-3 hourly 
U+++ I+ U-I- 
JS 66 F F2-3 hourly F 4 hourly 
U+++ I+ U-I- 


. 


Night symptoms 
s 





Pre-op 


Wet every night 
Wet every night 


F 1 hourly 
Wet every night 
F 2 hourly 
Occasionally wet 
F 3 hourly 

dry 
None 


F 2 hourly 

dry 
F 30-45 mins 
Wet every night 
Wet every night 
F 3 hourly dry 


Wet every night 


F 3 hourly 

Wet occasion- 
ally 

Wet every night 

Wet every night 

1 hourly dry 


Wet every night 


F 2 hourly dry 
F 1 hourly dry 
Wet every night 


Wet occasion- 
ally 





Patients' 
comment Length of 
Post-op on results follow-up 
None Excellent 10/12 
Wet every Improved 9/12 
night 
F 2 hourly Excellent 8/12 
dry 
F 4 hourly Improved 6/12 
dry 
None Excellent 6/12 
None Excellent 6/12 
F 4 hourly Improved 6/12 
dry 
F 2 hourly Excellent 6/12 
dry 
Wet every Not improved 6/12 
night 
None Excellent 6/12 
None Excellent 5/12 
None Excellent 4/12 
None Excellent 5/12 
None Excellent 5/12 
3 hourly dry Improved 4/12 
Wet 1/2 Improved 4/12 
nights per 
week 
None Excellent 3/12 
None Excellent 3/12 
None Excellent 3/12 
None Excellent 3/12 





F 
U 
H 
* 
b 


frequency of urine (approximate average). 


= urgency (intensity as described by patients). 
= incontinence. 

Patient had general anaesthetic. 

These patients have had second distension. 
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The symptoms of each patient before and after prolonged bladder distension are summarised 
in Table I. 14 patients were completely cured of their symptoms, 5 showed some improvement 
in frequency, urgency and incontinence, 2 of these patients becoming dry and the remaining . 
patient showed no imprevement following prolonged bladder distension. 

Cinecystourethrography and cystometric studies were carried out on all patients preoperatively 
and again 2-3 weeks postoperatively. Preoperatively 18 patients demonstrated spontaneous 
detrusor contractions on filling, with leakage of urine (Fig. 2). The remaining 2 patients showed 
spontaneous and inducec detrusor contractions on coughing, straining or elevation (Fig. 3) with 
no urinary leakage. In al! patients the bladder capacity was small varying from 50 ml to 350 ml, 
with a mean value of 24! ml. 

The 14 patients, who claimed complete symptomatic relief, at postoperative cystometric 
assessment all showed considerable increase in bladder capacity. The cystometrograms were 
normal (Fig. 4) with the exception of 2 patients who still demonstrated spontaneous detrusor 
contractions on filling and | patient who leaked urine. The 5 patients who had improvement 


in symptoms all showed increase in bladder capacity, 2 had a normal cystometrogram but in 


o lime (lsec intervals) 









Rectal pressure 


Bladder pressure 
10 mm Hg 


Spontaneous 
contraction 


Fig. 2. Cystometrogram showing a spontaneous bladder contraction. 


"Time (1 see intervals) 


Rectal pressure 


Bladder pressure 


10mm Hg 





Cough 


Fig. 3. Cystometrogram showing a cough-induced bladder contraction. 
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the remaining 3 either spontaneous or induced detrusor contractions were still demonstrated. 
The only patient who showed no symptomatic improvement showed no real change on cysto- 
metry except for some increase in bladder capacity (Table H). 

A c Further follow-up studies have been carried out on all patients 3 months postoperatively and 
11 at 6 months. These have shown that the initial improvement is maintained. 


Time (1 sec intervals) 






N Rectal pressure 
10 muin Hg 
Bladder pressure 


Pre-op cystometrogram. At capacity 





Time (1 sec intervals 






Rectal pressure 
10 mm Hg 


Bladder pressure 


Post-op cystometrogram. At capacity 


Fig. 4. Comparison of pre- and postoperative cystometrograms in a patient who became symptom-free following prolonged 
bladder distension. 


Discussion 


~, 


The mechanism by which prolonged bladder distension is effective is unknown. It could be the 
result of ischaemia of the mucosa, nervous tissue, or muscle of the bladder wall or physical 
damage of one of these by stretching during prolonged bladder distension. 

The pressure and duration was chosen on the result of blood flow and pH studies (Dunn, 
1974). Only further experience will show if this should be modified. The increasing capacity at 
each successive distension suggests that a single short period of distension may well be inadequate 
in these severe cases. 

Hodgkinson (1965) drew attention to the normal ability to inhibit bladder contractions. Pre- 
operatively all the patients in this series were unable to inhibit bladder contractions but following 
prolonged bladder distension over half the patients were able to inhibit bladder contractions 
during cystometry. Although very prolonged distension may result in atony of the bladder 
(Mayo et al., 1973), in our series no patient had any difficulty in initiating micturition and all 

* were able to void to completion. 

Bladder instability could be due to a sensory abnormality in the bladder wall and since the 
i mucosa and submucosa are subjected to the maximal effect of bladder distension it is possible 
that ischaemic or mechanical damage to the submucosal afferent nerve plexuses or stretch 
receptors might be responsible for the loss of bladder irritability. 
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Pre- and Postoperative Cystometric Findings and Bladder Capacities During Bladder Distension 





Patient 


Pre-op cystometry 


po uU 


Capacity 


Features at operation 
aie m 


Cystoscopic 
appearance 


Bladder 
at stamt 


Post-op cystometry 
An. 


+VS 


PT 


OCJ 


120 mi 
180 ml 


320 ml 


300 ml 


350 ml 


Less than 
50 ml 


140 mi 


280 ml 


340 ml 


300 ml 
110 ml 
350 ml 
350 ml 
330 ml 


240 ml 


220 ml 


50 ml 


Spontaneous and 
induced contractions 
Spontaneous and 
induced.contractions 
Spontaneous and 
induced contractions 
Spontaneous and 
induced contractions 
Spontaneeus and 
induced contractions 
Spontaneeus con- 
tractions 
No leakage 
Spontaneous and 
induced contractions 


Spontaneous and 
induced contractions 

Spontaneous con- 
tractions 


Spontaneous and 
induced contractions 


Spontaneous and 
induced contractions 
Spontaneous con- 
tractions 
No leakage 
Spontaneous and 
induced contractions 
Spontaneous con- 
tractions 
Spontaneous con- 
tractions 
Spontaneous con- 
tractions 
Spontaneous and 
induced contractions 
Spontaneous and 
induced contractions 


Spontaneous and 
induced contractions 

Spontaneous con- 
tractions 


Mild 
trabeculation 
Mild 
trabeculation 
Moderate 
trabeculation 
Mild 
trabeculation 
Mild 
trabeculation 
Mild 
trabeculation 


Mild 
trabeculation 


Mild 
trabeculation 

Mild 
trabeculation 


Mild 
trabeculation 


Moderate 
trabeculation 

Mild 
trabeculation 


Moderate 
trabeculation 
Moderate 
trabeculation 
Mild 
trabeculation 
Moderate 
trabeculation 
Moderate 
trabeculation 
Mild 
trabeculation 


Mild 
trabeculation 

Moderate 
trabeculation 


350 nd 
450 ml 
400 nl 
700 ml 


480 ral 


500 ral 


550 ml 


280 mi 


300 ml 


400 ml 


600 ml 


700 ml 
250 ml 
550 ml 
350 ml 
650ml 


450 ml 


49C ml 


35C ml 


Mm " pem CN EC. 
Capacity 
at finish Capacity Comments 
600 ml 450 ml Normal cysto- 
metrogram 
640 ml 390ml Normal cysto- 
metrogram 
790 ml 390 ml Normal cysto- 
metrogram 
750 ml 300 ml Spontaneous con- 
tractions 
1200 ml 650 ml Normal cysto- 
metrogram 
720 ml 500 ml Normal cysto- 
metrogram 
765 ml 560 ml Spontaneous and in- 
duced contractions 
with leakage 
1050 ml 400 ml Normal cysto- 
metrogram 
570 ml 100 ml Spontaneous and in- 
duced contractions 
with leakage 
450 ml 300 ml Spontaneous con- 
tractions with leak- 
age on one occasion 
630 ml 490 m! Normal cysto- 
metrogram 
1150 ml 480 ml Normal cysto- 
metrogram 
1000 ml 460 ml Normal cysto- 
metrogram 
700 ml 310 ml. Normal cysto- 
metrogram 
1150 ml 600 ml Spontaneous con- 
tractions 
675 ml 520ml Normal cysto- 
metrogram 
1200 ml 550 ml Normal cysto- 
metrogram 
900 ml 410 ml Spontaneous con- 
tractions 
No leakage 
750 ml 400 m] Normal cysto- 
metrogram 
675 ml 310 ml Normal cysto- 
metrogram R 





* Patient had a general anaesthetic. 
+ These patients have had a second distension. 


* 
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Conclusions 


Prolonged distension of the bladder may be a useful technique in the management of patients 
with urgency and urge incontinence of urine. It is a relatively simple procedure if epidural 
anaesthesia is available. Patients need only be in hospital for 2 days. Complications are few. In 
1 patient the condom ruptured during distension and following removal of the catheter a part 
of it remained in the bladder but was easily retrieved at further cystoscopy and 1 patient had 
backache, at the site of the epidural, for 3 weeks postoperatively. 


Summary 


20 patients with urgency and urge incontinence were treated by prolonged bladder distension. 
14 patients were completely cured of their symptoms. 5 showed improvement whilst in 1 
patient symptoms remained unchanged. 
These early results seem good enough to warrant the further use of prolonged distension of 
the bladder for the treatment of urgency and urge incontinence. 


We are extremely grateful to Miss Penelope Fursdon and Miss Wendy Hills for their excellent technical assistance 
with the cystourethrography and cystometry. We would like to thank the Anaesthetic staff of the United Oxford 
Hospitals, in particular Dr Bryce-Smith, for the skill and the time spent in providing epidural anaesthesia. Finally 
we are indebted to Mrs Jean Broadis for her patience and kindness in the preparation of the manuscript. 

This work forms part of a thesis submitted to the University of Bristol for the degree of Master of Surgery. 
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Clinical Application of Electronic Bladder 
Stimulation in Paraplegics 


J. H. GRIMES and B. S. NASHOLD 


Division of Urology, Division of Neurosurgery, Duke University Medical Center, Durham, North Carolina 


In the last 2 decades great progress has been made in the care of patients with neurogenic 
bladders. The development of antibacterial therapy for urinary tract infections, the recom- 
mendation of intermittent catheterisation in place of continual catheter drainage, and the judicial 
use of operative procedures to relieve obstruction or to divert the urine, have all reduced the 
urologic morbidity and mortality associated with this problem. There are still some patients, 
however, who continue to have recurrent urinary tract infections, who do not develop a satis- 
factory reflex bladder, and who do not respond satisfactorily to intermittent catheterisation. 

The initial report of stimulation of the spinal cord and pelvic nerves occurred over 100 years 
ago (Budge, 1864). In the intervening years a stimulus has been given to the pudendal, hypogastric 
and pelvic nerves as well as the bladder, in animal laboratories. Clinical experimentation was 
initiated by Dees in 1940 using an intrarectal probe, and intravesical catheter-electrodes (Katona, 
1958) and electrodes implanted into the detrusor muscle have also been used. The failure rate 
in these early studies was high and prompted our interest in a more satisfactory means of achieving 
complete micturition. 


Materials 


Our initial laboratory efforts (Friedman, Nashold and Senechal, 1972) involved acute and 
chronic experiments on cats and dogs. Surface stimulation of the lumbar and sacral spinal 
cord elicited excellent bladder pressures, but without micturition. Highest bladder pressures 
were obtained at the S2 level. Stimulation above S1 induced activation of skeletal muscle with 
contraction of the perineal musculature and tonic-clonic movement in the lower extremities. 

Use of a depth electrode induced similar bladder pressures with voiding. Descending visceral 
motor pathways for the bladder lie in the medial portion of the lateral columns and it was felt 
that positioning the electrodes within the central grey matter induced their activation. Sub- 
sequent autopsy examination of adult human spinal cords yielded an average depth for the 
intermediolateral grey column in the sacral cord of 2-5 mm. The chronic depth electrodes now 
used consist of 2 platinum-iridium wires 2-5 mm in length and 2:5 mm apart, mounted on a 
Silastic clip. 

The electric parameters found most helpful include a biphasic square wave at 15-20 cycles 
per second. The stimulus is applied for 20-30 seconds using 10-15 volts. 

Clinical experimentation using this stimulator was begun in 1970 and has been used in 10 
patients (Nashold er al., 1972; Grimes, Nashold and Currie, 1973). The procedure was approved 
by the medical committee on human experimentation and the experimental nature was discussed 
with the patient and his family. 


"Procedures 


Careful patient selection and evaluation should be conducted before consideration of implanta- 
tion of a spinal cord stimulator. In this initial patient group, only paraplegics have been con- 
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sidered, to avoid the possible complication that sensation of pain would preclude adequate 
stimulus. Patients who might be treated by intermittent catheterisation or external sphincterotomy 
should be excluded. Those patients with persistent vesicoureteral reflux or with trabeculated 


fixed bladders are also excluded. Traumatic cord lesions must not involve the conus medullaris ` 


or the cauda equina. A lapse of | year from time of trauma to consideration of stimulation 
should be enforced in order to evaluate any return of function. 

Patient evaluation includes a complete history and physical examination, including neurologic 
examination. Urinalysis, urine cultures, and renal function studies including blood urea nitrogen, 
creatinine, and creatinine clearance are performed. Cystourethrography and panendoscopy are 
used to evaluate the lower urinary tract and bladder capacity and voiding pressures are measured. 
Urethral pressure profiles are helpful in evaluating the external urethral sphincter. Intravenous 
urography helps to evaluate the upper urinary tract while myelography may be obtained to 
demonstrate the level of the cord lesion. 

With the patient under general anaesthesia, a T12 to LI laminectomy is done exposing the 
cauda equina and the conus medullaris. Serial measurements of bladder pressure are then 
obtained by stimulating the cord surface with a special bipolar electrode. At the level producing 
the highest bladder pressure, the depth electrode is positioned and held in place by dacron mesh 
strips. Electrode lead wires are tunnelled subcutaneously to the anterior abdominal wall and there 
connected to a radiofrequency receiver. 

Intermittent or continuous catheter drainage is maintained for 1 week postoperatively before 
bladder stimulations are begun. As the patient becomes familiarised with the technique of 
stimulation, it is employed every 4 hours for emptying the bladder and the catheter is removed. 


Results 


Our series now includes 6 male and 4 female paraplegics who have undergone implantation of 
a spinal cord bladder stimulator. The longest is 45 months postoperative and the most recent 
is | month. The age range is 14-40 with an average of 21-8 years. The average interval from time 
of accident to implantation of the stimulator is 26 months and the longest has been 44 years. 
An automobile accident was the aetiologic factor in 7 patients’ paraplegia, falls accounted for 
2 and a gunshot wound of the thoracic spinal cord for 1. No patient had urinary tract disease 
prior to his accident, but all had worn an indwelling catheter for at least a portion of their 
management since the accident, and | patient had undergone a cystolithotomy. 

The patients are maintained in the hospital until they are able to void satisfactorily using 
the stimulator. They are then followed on a regular basis in the out-patient clinics, A urinalysis 
and determination of residual urine are performed at every visit and urine culture and sensitivities 
are obtained when necessary. A micturition cystogram is obtained every 6 months and intravenous 
urography is obtained yearly. 

3 males and 3 females now rely completely upon the bladder stimulator for purposes of mic- 
turition. 2 of the males required external sphincterotomies after implantation of the stimulator 
while none of the females required further surgical therapy. All of these patients remain totally 
continent of urine and maintain average residual of zero to 10 ml. Their incidence of infection 
is markedly reduced. 

One patient died 7 months after implantation of the stimulator due to pneumonia and hepatitis. 
In that interval he had voided satisfactorily and required no surgery of the vesical neck or external 
sphincter. He had had one urinary infection and his residual urine was 20 ml. 

2 patients have been unable to void satisfactorily with the stimulator and are failures. The’ 
first suffered a T7 fracture dislocation in an automobile accident. His sacral cord was smaller 
than normal and the electrode was positioned at the S1 level. Poor bladder pressures were 
obtained and despite resection of the bladder neck and external sphincter he was unable to 
void. The stimulator was moved to a lower position on the cord and excellent bladder pressures 
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Table I 


Summary of Patient Experience 


nT TTT E cod 


Level of Pressure Follow up 
Patient Age Sex injury Bladder Capacity Postop rx cm H20 u/a res. u. 
S.A. 15 M Til spastic 100 B.N. 80-90 inf. 0 
C.W. 19 M C6 atonic 550 80-90 inf. 20 
T.B. 25 F T8 atonic 130 80-90 inf. 5 
B.P. 14 M T7 atonic 650 B.N. sph. 70-80 Foley 
Sw 22 M T6 atonic 400 80-90 0 30 
T.B. 17 M C2 atonic 560 sph. 70-80 0 2 
T.L. 20 M T3 atonic 600 B.N. sph. 70-80 Foley 
J.B. 29 F T12 irritative 250 80-90 0 40 
MJ. 17 F T4 spastic 350 80-90 0 5 
D.S. 40 F T4 spastic 150 70-80 0 40 


MEME EAEE a CERE CC cmd 


obtained, but he was never able to void satisfactorily. The second patient received a stimulator 
35 months after a T3 fracture dislocation. Excellent bladder pressures were obtained but he 
was unable to empty the bladder satisfactorily, in spite of resection of the vesical neck and 
external sphincter. He dislikes intermittent catheterisation and is maintained on an indwelling 
catheter. 

One patient received the stimulator 1 month ago and is currently still adapting to its use. She 
partially empties the bladder but has required occasional intermittent catheterisation. 


Discussion 


Our experience demonstrates some of the difficulties involved in treating the paraplegic patient. 
The type of bladder response the patient will ultimately develop cannot be predicted by anatomic 
level of bony fracture or by sensory levels. 2 patients in this series had cervical spine fracture- 
dislocations but flaccid bladders. Many patients have mixed lesions and are not easily classified 
as an upper motor neuron or à lower motor neuron lesion. 

The initial animal investigations support the concept of a physiological micturition centre 
localised in the sacral cord. Tower's studies (1937) indicate that neurons below the level of cord 
trauma remain intact both anatomically and physiologically. Implantation of a stimulator into 
the spinal cord was evolved to take advantage of this intact micturition reflex system. 

Localisation of the stimulus to the intermediolateral grey columns involves parasympathetic 
motor activity. Other autonomic responses indicate that excess stimulus is produced. During 
active stimulation there is piloerection, and increased skin temperature below the level of the 
stimulus. Adductor spasm may be marked and occasional penile erection occurs, indicating 
multiple actions beyond simple detrusor contraction. Autonomic hyperreflexia has been seen in 
2 patients in this series. This was probably related to the high level of the cord lesion in both, 
and was manifested by headache, hypertension, and bradycardia. These patients were treated 
with guanethidine until the hyperreflexia was controlled. Medication was stopped and the 


„symptomatology has not recurred. 


Technically the stimulator is very easy to use. The receiver unit is implanted in the anterior 
abdominal wall where it is easy to reach. The transmitting unit fits over this and the patient is 
able to control the cycles per second, the voltage, and of course the duration of the stimulus. 

The ability of several patients to achieve both detrusor contraction and external sphincter 
relaxation simultaneously indicates that there may be a specific micturition centre located in 
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the sacral cord. The fact that some patients have required external sphincterotomy after implanta- 
tion reveals the difficulty encountered in placing the stimulator in this precise location. 
Two general patterns of response have evolved. In one, sphincter relaxation accompanies 


detrusor contraction during stimulation and the patient voids to completion. In the second, the " 


sphincter and bladder neck contract initially, but open completely when the stimulus is halted and 
the patient then voids. In this second pattern it is necessary to stimulate 2 or 3 times for 20-30 
seconds before the bladder is completely emptied. Each pattern is specific for that individual 
patient and there is no changing from one to the other. Each female shows normal opening of 
the vesical neck and funnelling of the urethra at the initiation of the stimulus. 

We have employed biphasic square-wave pulses in an effort to minimise adverse electrical 
effects on the spinal cord tissue, but some chronic scarring, of course is inevitable. To date 
there have been no changes in the electric parameters used which would indicate a histologic 
change around the stimulating electrode. Autopsy examination of the cord in our one death 
revealed minimal scarring at the site of implantation. 

Average vesical pressures achieved with the stimulator have been 60-70 mm Hg. No patient 
has developed vesicoureteral reflux postoperatively nor has any undergone changes of the 
upper urinary tract. The frequency of urinary infections has been greatly reduced and when 
uninfected most patients maintain residual urines of less than 10 cc. All patients continue to 
have normal and stable renal function studies. 

The complications seen with earlier direct bladder electrodes of breakage or migration of 
wires have not been encountered. There have been no wound infections or neurosurgical com- 
plications due to the cperation. One patient developed a residual urine and urinary infection 
after the transmitting antenna became damaged, but cleared promptly when given a new antenna. 


Conclusions 


Our studies confirm evidence of a micturition centre located in the sacral cord. When the reflex 
arc is intact stimulaticn of the centre leads to satisfactory micturition. Precise localisation of 
the electrode is paramount in achieving satisfactory micturition. The regained ability to control 
one’s urinary elimination without external or internal collection devices has reduced these 
patients’ morbidity and improved their outlook on life. 


Summary 


A new bladder stimulator is presented in an effort to reduce urological complications of neuro- 
genic bladders. Preoperative evaluation and operative techniques are discussed. 

7 of 10 patients voided with the stimulator, maintain low residual urines, and a reduced 
infection rate. 2 patients were failures and | is still adjusting to the device. 

Physiological mechanisms are discussed. Additional investigation of more precise localisation of 
stimulus is needed. 
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The Vascular Contribution to Intraurethral Pressure 


ALASTAIR G. S. TULLOCH 


Department of Surgery (Urology), Peter Bent Brigham Hospital, Harvard Medical School, Boston, and Spinal Cord 
Injury and Research Services, Veterans Administration Hospital, West Roxbury, Massachusetts 


The role that the sympathetic nervous system plays in the physiology of normal micturition has 
been debated for many years. Some believe that the internal urethral “sphincter” is under direct 
sympathetic control (Learmonth, 1931; Krane and Olsson, 1973) whereas others believe (Lapides 
et al., 1958) that the sympathetic nervous system plays no part in micturition. An attractive 
proposal was put forward by Tanagho er al. (1969) that the effects noted with sympathetic 
stimulation acted only indirectly on the intramural urethral pressure by constricting the blood 
vessels in the urethral wall. This hypothesis is based on the belief that angiotensin is a pure 
vasoconstrictor. Angiotensin, however, acts on all smooth muscle, including urethral smooth 
muscle (Goodman and Gilman, 1970). 

The following experiments were designed to show that the urethral pressure rise with angio- 
tensin is separate from the blood pressure rise, insofar as the urethral pressure rise follows a 
different time sequence from the blood pressure rise after the intravenous administration of 
angiotensin. Furthermore, it will be shown that the effects of angiotensin on the urethra can be 
modified by « blockade, but the blockade has no effect on the blood pressure rise after angiotensin. 


Materials and Methods 


6 adult female mongrel dogs were used which were neither pregnant nor postpartum. Each dog 
was anaesthetised with intravenous pentobarbital (Nembutal®) 30 mg per kg of body weight. 

Under aseptic conditions, the bladder was catheterised and drained of urine. Two ureteric 
catheters were passed into the urethra and placed under X-ray fluoroscopy in its proximal and 
middle thirds to record pressures UI and U2 respectively. These catheters had their ends ampu- 
tated so that only a terminal orifice was used to record the pressure. They were also cut short 
to be 10 cm long, and were then sutured in place. 

The catheters were attached to Statham! transducers (Model P23) which in turn were connected 
to a Grass? polygraph (Model 5D). To prevent the catheters adhering to the urethral wall they 
were connected to syringes driven by a Harvard infusion pump, which was adapted to deliver 
1 ml of saline each hour through the terminal orifice of each recording catheter. This exerted 
negligible pressure on the transducers but was effective in preventing the eyes of the catheters 
adhering to the urethral wall. 

Drugs were administered through a cannula in the external jugular vein. A second cannula 
was inserted percutaneously in the femoral artery, connected to a transducer and thence to the 
Grass polygraph. 

4 other adult female dogs were anaesthetised and all catheters placed in an identical manner. 
Through a long midline incision the abdominal aorta was mobilised and occluded with a vascular 
clamp. After 5 minutes occlusion the clamp was released. The blood pressure in the femoral 
artery, and the urethral pressures Ul and U2 were monitored. 


Read at the 30th Annual Meeting of the British Association of Urological Surgeons in Torquay, June 1974, 
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Fig. 1. The effect of norepinephrine in increasing doses. 


Fig. 2. The effect of norepinephrine. The BP rises synchronously with L2. After 15 seconds, the BP begins to fall, as 
compensatory mechanisms of the cardiovascular system take effect. 
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Fig. 3. The effect of angiotensin in increasing doses. 


Fig. 4. The effect of angiotensi 
rise after the BP has begun to f 






Although the BP rises immediately, the UZrises after a 30 second delay and continues to 


Exsanguination was then achieved with a 16 needle in the asdominal aorta while simultaneously 
blood and urethral pressures were monitored. 


Results 


Effect of Norepinephrine 


Increasing doses of norepinephrine produced increasingly greater responses of both blood and 
urethral pressures to a maximum at the identical dose (Fig. 1). The rises were seen in both UI 
and U2, but were consistently greater in U2. The rises in J2 are coincident with the changes 
in blood pressure and the fall in U2 follows closely the fall m blood pressure (Fig. 2). 
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Fig. E effect of norepinephrine after phenoxybenzamine (10 mg/kg). There is a reduction in the responses of both BP 
and U2. 


Fig. 6. Log dose response curve of norepinephrine before and after phenoxybenzamine. ABP and AU2 are the changes in 
BP and U2 pressures respectively. 


Effect of Angiotensin 

Increasing doses produced a maximum effect on both blood and urethral pressures, which were 
similar to the responses noted with norepinephrine (Fig. 3). However the maximum rise in U2 
was consistently greater with angiotensin than with norepinephrine. The time sequence of the 
pressure changes is quite different (Fig. 4). The blood pressure rises immediately. This is then 
followed by the rise in U2 which slowly rises to a maximum. The blood pressure then falls but 
U2 continues to rise, only to begin to fall well after the blood pressure has passed its peak. 


Effect of Norepinephrine after Phenoxybenzamine 


Phenoxybenzamine hydrochloride (DibenzylineR) 10 mg/kg was then given intravenously. After 
a delay of 30 minutes doses of norepinephrine identical to the ones administered initially were 
given (Fig. 5). The increase in blood and intraurethral pressure response was markedly diminished 
with a shift to the right of the dose response curve (Fig. 6). When this was analysed statistically 
using the X square test, the shift of the dose response curve of both the blood pressure and U2 
was highly significant (P « 0-0005 with Yates correction factor for a 2 : 2 contingency table). 


Effect of Angiotensin after Phenoxybenzamine 


Angiotensin was then given in identical doses (Fig. 7) and the same blood pressure responses 
were noted as prior to blockade. However while the blood pressure did not alter significantly, 
the fall in U2 responses was highly significant (P < 0:005). This is illustrated in the dose response 
curve (Fig. 8). 


Effect of Aortic Occlusion 


A small fall in U2 was noted. When the clamp was released there was a rise in U2 (Fig. 9). This 
rise tended to overshoot the previous resting level of U2 and then rapidly return to its previous 
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Fig. 7. The effect of angiotensireafter phenoxybenzamine (10 mg/kg). The BP elevation is not affected, but there is a reduction 
in the U2 elevation. 


Fig. 8. Log dose response curve of angiotensin before and after phenoxybenzamine. The marked shift to the right of the 
AU2 curve after phenoxybenzamine is seen. 


level. It was questioned whether this rise might be a reflex mediated through the z-division of 
the sympathetic nervous system, but this rise was not prevented by x-sympathetic blockade 
with phentolamine (RegitineR) 0-5 mg/kg body weight. 


Effect of Exsanguinatios 


Again there was a smail fall in intraurethral pressure, but there was still a resting pressure at 
the time of complete cardiac arrest (Fig. 10). 


Discussion 


If the elevation in intraurethral pressure following the administration of norepinephrine and 
angiotensin was caused indirectly by the constriction of the blood vessel within the urethral wall, 
the rise in blood pressure would parallel the rise in U2. Furthermore, one might expect the maximal 
rise in blood pressure to coincide with the maximal rise in U2. While this is found with norepi- 
nephrine, with angiotensin the maximal rise is delayed and reached after the blood pressure has 
already begun to fall; moreover, the beginning of the rise follows the initiation of the rise of the 
blood pressure, whereas with norepinephrine, both pressures rise simultaneously. This indicates 
that the angiotensin effect on the urethral wall is separate from its effect on the surrounding 
arterioles. Tanagho ef af. (1969) believed that angiotensin is a pure vasoconstrictor. It is recog- 
nised that angiotensin acts indirectly through the sympathetic division of the autonomic nervous 
system or occasionally through the parasympathetic division (Goodman and Gilman, 1970). 
More important, angictensin may also act on smooth muscle other than vascular smooth muscle; 
and rat colonic wall is used in its bioassay (Regoli and Vane, 1964). 
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Fig. 9. Effect of aortic occlusion. Fig. 10. Effect of exsanguination. 


The alteration of intramural urethral pressure in response to angiotensin after « blockade is 
interesting. The shift to the right of the dose response curve (Fig. 8) demonstrates that it is 
partly mediated through the a-division of the sympathetic nervous system. That the pressure 
rise is not abolished indicates its direct action on urethral smooth muscle. Furthermore, the 
rise in U2 with supramaximal doses is greater with angiotensin than with norepinephrine. This 
view is supported by the studies of Raz, Zeigler and Caine (1972) who showed in urethral muscle 
strip experiments a reduction of the contractile response to angiotensin after x blockade. The 
blood pressure rise with increasing doses of angiotensin is unchanged after blockade whereas 
the U2 rise is reduced. This dissociation between blood pressure and U2 rise does not support 
the hypothesis that the sympathetic nervous system acts only indirectly through the surrounding 
blood vessels on the urethral pressure. 

If the turgor of the blood vessels in the urethral wall played no part in the resting intramural 
urethral pressure, one would expect no change in the intramural pressure after aortic clamping. 
However, there is a small but definite fall during occlusion followed by a rise and overshoot 
when the clamp is released. This overshoot would be consistent with the rapid filling of the 

~~ empty blood sinuses in the urethral wall. Raz et al. (1972) also carried out aortic occlusion 
experiments but recorded the urethral profile during occlusion without measuring the blood 
pressure. They observed a fall of the maximum urethral pressure of about one-third, but did not 
observe the overshoot phenomenon. The exsanguination experiments which show a small fall 
of U2 are confirming the minor contribution that vascular turgor makes to the resting intra- 
mural urethral pressure. 

Enhórning (1961), who was the first to record vascular pulsations in the normal human female 
urethra, has shown that the amplitude of these pulsations ranged from 0 to 10 cm of water, 
whereas mean resting intraurethral pressure averaged 84 to 99 cm of water. Similar pulsations 
were also recorded in our experiments on dogs, which were abolished during aortic occlusion. 
It may be concluded that the vascular component is similar in both dog and man. 


: Summary 


While there is a vascular component to intraurethral pressure, it is small. The changes noted 
in intraurethral pressure with sympathetic stimulation are mediated not through the changes 
. in calibre of the blood vessels but directly on the smooth muscle of the urethra. Angiotensin 
causes a rise in intraurethral pressure; partly through a direct action on the urethral smooth 
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muscle and partly mediated through stimulation of the «-division of the sympathetic nervous 
system. 
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Urethral Injury: A Retrospective Study 


D. H. JACKSON and J. L. WILLIAMS 
Department of Urology, Sheffield Area Health Authority (Teaching), Hallamshire Hospital, Sheffield 


Urethral rupture is an uncommon injury. Few surgeons treat a sufficient number of patients 
to be able to assess their own results. This retrospective study reports the results of treatment 
by a number of surgeons in non-specialist surgical units. 


Patients Studied 


A total of 63 patients who had suffered urethral injury were studied. They had received treatment 
in various hospitals in the Sheffield region, or had been referred to the Urological Unit, Sheffield, 
following the failure of their primary treatment. The average age of the patients was 32-3 years, 
and all were male. One female with this injury was excluded from the study, as she had suffered 
gynaecological and rectal injuries which complicated the treatment of her urethral injury. 3 
patients sustained a bladder rupture in addition to their urethral injury. 

The age of the patients at the time of injury, and the nature of their accident is shown in 
Figure 1. One-third of the patients (21) were aged below 20 at the time of their injury. 5 of the 
8 ape below the age of 15 were pedestrians; 9 of the 13 aged 16 to 20 were involved in motor 
cycle accidents. At other ages no particular type of accident was prevalent, although a number 
of mining injuries was seen from the South Yorkshire and Derbyshire coalfield. 

It was possible to follow-up 50 of the patients, either by interview, or by questionnaire, dnd 
the remainder of this paper refers to these patients. 


1 






Mean age 32.3 years 


Number of patients 


B Road traffic accident 


| Astride injury 








Mining injury 





0 
Age 45 -20 -25 -30 -35 -40 -45 -50 -55 -60 -65 


Fig, 1. Urethral injury: aetiology and age when injured (63 Patients). 
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Table I 


Severity of Urethral Injury, and Follow-up Time 
50 Patients 





« 2 years 2-5 years 5 years + 


Minor injury 1 3 4 
8 Patients 

Incomplete rupture 0 1 13 
14 Patients 

Complete rupture 4 4 20 


28 Patients 
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Table II 


Primary Treatment for each Type of Injury 
50 Patients 
a entre E A EAE 


Minor Incomplete Complete 
injury rupture rupture 
Expectant 2 
Urethral catheterisation 6 7 oss 
Suprapubic cystostomy Se 3 5 
Railroaded catheter 4 23 





Results 


Severity of Injury. Patients were divided into 3 groups, depending upon the severity of their 
injury. Minor injuries, with mucosal damage only but ro loss of the continuity of the urethra; 
incomplete ruptures, with partial disruption of the ccntinuity of the urethra, and complete 
ruptures, where there vas total loss of the continuity of the urethra. 

The extent of the injury was assessed on the physical signs, urethrography, the inability to 
pass a catheter and the operative findings. Some originally incomplete ruptures may have been 
made complete by urethral instrumentation. These are classified as having sustained complete 
rupture. 

The number of patients sustaining each degree of inaury, and their follow-up time, is shown 
in Table I. 


Primary Treatment (Table If). 2 of the 8 patients with minor injury were treated expectantly, 
both had passed blood-stained urine; the other 6 patierts were catheterised. 

Of the 14 patients with incomplete rupture, 7 were cztheterised, 3 had suprapubic cystostomy 
alone, and 4 had a "railroaded" catheter. By "railroading" we mean the manipulation of a 
catheter across the urethral gap at open operation. 

Where the rupture was complete, 23 had “railroaded” catheters, the remaining 5 suprapubic 
cystostomy alone. 


Stricture Formation, Following Primary Surgery (Table 411). The incidence of stricture formation 
in the minor injuries is high, the probable reason beirg failure to appreciate the possibility of 
strictures occurring, therefore these patients were not adequately followed up. 
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Table III 


Primary Method of Treatment and Subsequent 
Stricture Formation 





No stricture Stricture 
Expectant 1 1 
Minor injury 8 patients 
Urethral catheterisation 2 4 
Incomplete rupture 14 patients 
Urethral catheterisation 3 4 
Suprapubic cystostomy 1 2 
“Railroaded” catheter 2 2 
Complete rupture 28 patients 
Suprapubic cystostomy 0 5 
“Railroaded” catheter 5 18 


Table IV 


Number of Patients who have required Urethroplasties, 
or Stricture Excision 


Minor injury No further surgery 5* 
Secondary surgery 3 

Incomplete rupture No further surgery 10 
Secondary surgery 4 

Complete rupture No further surgery l4 


Secondary surgery 14 


* One patient awaiting urethroplasty. 


With incomplete rupture, there are insufficient numbers to compare stricture formation rates 
with different methods of primary treatment. In those cases where it was possible to catheterise 
the urethra without open operation, there is as high a stricture rate as when a “railroading” 
technique had to be employed. 

With complete rupture, there is a small number of patients in whom a stricture did not develop: 
and these had been treated with a “railroaded” catheter. 

Of the 14 patients in this survey who have not developed a stricture, only 3 have been followed 
up for less than 5 years. 

The number of patients requiring urethroplasty or excision of their stricture is shown in 
Table IV. 

29 patients in the survey have not had further surgery following their primary treatment, but 
some still attend for bouginage (Table V). 

4 of the 5 patients with minor injury, who have not required secondary surgery have satis- 
factory micturition, although one is being dilated. The other patient is awaiting a urethroplasty. 

10 patients with incomplete rupture have not needed secondary surgery, 9 have satisfactory 
micturition, but 2 still attend for dilatation. The other patient is incontinent without a stricture. 

14 of the complete ruptures have not required secondary surgery. Of these, 12 still have 
dilatations, 10 with satisfactory micturition. The other 2 are incontinent without strictures. 
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Table V 
Frequency of Dilatation required in Patients 
without Secondary Surgery 





Frequency of dilatation Number with 
[ennai nannies E E satis fi actory 
8/12 6/12 to 2 years 2 years+ — micturition 


0 3 4outof5 - 





Minor injuries 

5 out of 8 

Incomplete rupture 0 2 8 9 out of 10 
10 out of 14 

Complete rupture 6 6 2 11 out of 14 


14 out of 28 








Table VI 
Site of Injury, and Stricture Formation 
Injury site No stricture Stricture 
Minor injury Merabranous 1 1 
Bulbous 2 4 
Incomplete rupture Membranous 3 2 
Bulbous 3 6 
Complete rupture Membranous 5 14 
Bulbous 0 9 





Site of Injury and Urethral Stricture (Table VI). There is a higher incidence of stricture formation 
after bulbous injury. Nearly 8075 of bulbous injuries developed strictures, compared with 65% 
if the injury was membranous. With complete rupture all the bulbous injuries developed a 
stricture, against 70° if the site was membranous. 


Assessment of Urinary Status. In order to assess the urinary status of these patients, taking into 
account nocturia, daytime frequency, strength of stream, hesitancy, straining and incontinence, 
we have given points for each of these symptoms. When added together, each patient has been 
given a score, and classified as having good, moderate or poor micturition (Table VIT). 

“Good” micturition must be almost normal, **moderate" is compatible with normal living 
and working conditions, and “‘poor” implies interference with normal life. 

With this points system, we have compared the urinary status of patients following their 
primary treatment, and as they are at present, following any further definitive surgery. Those 
patients who had a suprapubic cystostomy, immediately followed by elective surgery, are assessed 
after this elective surgery (Fig. 2). 

Half the patients (4) with minor injuries had poor micturition following their primary treat- , 
ment, their present status is satisfactory (moderate or good) apart from 1 patient awaiting 
urethroplasty. 

Following their primary treatment for incomplete rupture, 643% of the patients had satis- 
factory micturition; further surgery being needed in 4 of the 14 patients, bringing the satisfactory 
group up to 92-8 %. 


* 
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lll Good [3] Moderate [7] Poor ffl Poor: Subsequent urethroplasty 
or stricture excision 








Present function Function after 
primary treatment 
Minor injury 8 patients 












8 
6 
4 
72 
2 H 
Present function Function after 


primary treatment 
Incomplete rupture 14 patients 


80. 
1 





Present function Function after 
primary treatment 
Complete rupture 28 patients 


Fig. 2. Functional results following primary treatment and any secondary surgery. 


669 


Only 39:35; of the complete ruptures had satisfactory micturition following their primary 


treatment. This has been increased to 85:7% by secondary surgery in half (14) the patients. 


* Potency 


Potency has been assessed on a similar points system to that of urinary status (Table VIII). 


Patients with minor injuries remained potent with one exception, a man of 35, who also had 


severe pelvic fractures (Fig. 3). 
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Table VII 
Assessment of Urinary Status 
A points system is used to give each patient a score 





Nocturia Rarely .— 1-3 times 3 times 
Points 0 l 2 


Day frequency 3 hours 1-3 hourly — «1 hour 


Points 0 1 2 
Stream Good Fair or poor Dribble 
Points 0 1 2 
Hesitancy Absent Present Marked 
Points 0 l 2 
Straining Absent Present Marked 
Points 0 1 2 
Incontinence Stress Post-voiding Urge 
Points 1 1 J 


Unconscious incontinence 4 Points 





A score of less than 3 Good 
A score of 4 to 7 points Mederate 
A score of 8 or more Poor 


Table VIII 
Assessment of Potency 


A points system is used to give each patient a score 





Erections Yes Sometimes Partial Never 
Points 0 1 2 3 
Ejaculation Yes Sometimes No 
Points 0 1 2 
Intercourse Yes No 
Points 0 1 
A score of O or 1 Potent 
A score of 2 Partial impotence 


A score of 3 or more — Impotent 
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78:6% of the patienis with incomplete rupture regained their potency. 2 of the 3 patients 
with impotence had suffered severe pelvic fractures; the other a penetrating perineal injury with 


a spike, involving the membranous urethra. 


Only 32-175 of patients with complete urethral rupture remained potent after their injury. 
The incidence of impotence was unaffected by the primary treatment. 


Age when Injured and Potency (Fig. 4). There are too few cases of minor injury and incomplete 
rupture to show any age significance. When there is complete urethral injury, however, age is 
important. 7 out of 9 complete ruptures below the age of 25 remained potent, but only 2 out of 


19 over this age. 
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BB Potent | Partial impotence | | Impotence 


78.6 








^ En Di J 
Minor injury Incomplete rupture Complete rupture 
8 patients 14 patients 28 patients 


Fig. 3. Present potency, and degree of injury. 


The potent patients in the survey were questioned separately by questionnaire, about the return 
of their potency after their injury. Replies being available from 18 of the 20 patients with incom- 
plete and complete rupture. Potency had returned within one year of the injury, in the majority 
within 6 months (Table IX). 


Fracture of the Pelvis and Impotence (Tabie X). Isolated instances of impotence may occur with 
minor injuries and incomplete ruptures, if the pelvis is fractured. If there is a fracture associated 
with a complete rupture, the impotence rate is 77-8% compared with 50° in patients without 
a fracture. 


Site of the Urethral Injury, and Potency (Table XI). A membranous injury of any degree, has a 
higher risk of impotence than a bulbous injury of similar magnitude. 


Incidence of late Urinary Tract Infections (Table XII). After any degree of urethral injury, there 
was a high incidence of recurrent urinary infections, 40% of all the patients being affected, 6°% 
developing bladder or urethral calculi. 12 5/ suffered from epididymitis at some time after their 
injury. One patient had a peri-urethral abscess. 


Discussion 


There is a higher incidence of complete rupture of the urethra in this survey, than in the Bristol 

"series of Mitchell (Mitchell, 1968). Patients have been included in the survey, whose primary 
treatment had failed, and were referred to a urology unit for secondary surgery. Most of these 
had complete urethral rupture. In a retrospective survey, some patients with successful treat- 
ment for minor injuries and incomplete rupture have been lost to follow-up, and therefore not 
included. 
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Partial impotence | Impotence 
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2 pe 


Us 


= T = 
Age 15 20 25-30 -35 40-45 -50 -55 -60 
Minor injury 
8cases 7 potent 





Incomplete rupture 
l4cases 11 potent 





55 -60 


Age 15 20 25 30 -35 -40 -45-50 
Complete rupture 
28cases 9 potent 


Fig. 4. Age when injured, degree of injury and present potency. 


Some cases of incomplete rupture may have been converted into complete rupture by urethral 
instrumentation, as has been described by Mitchell (Mitchell, 1968, 1971). 

Many of the road traffic accidents in this survey were pedestrian or motor cycle crushing 
injuries, rather than impact passenger injuries. A crush injury being more likely to cause a com- 
plete rupture (Mitchell, 1968). 

The diagnosis of ruptured urethra was obvious when the triad of urethral bleeding, the inability 
to pass urine, and a palpable bladder was present. Some minor injuries did not have this triad, 
but their presence was suspected as there had been trauma. Failure to follow up these minor 
injuries allowed serious strictures to develop insidiously. 

Careful rectal examination of the prostate must be made in every suspected case, and the 
seriousness of the high “floating” prostate appreciated. Although this is generally recognised, 
a written note of rectal findings was made in only 6 cases in the present survey, by the admitting 
medical officer! E 

Urethrography, whilst not always distinguishing between complete and incomplete ruptures, 
confirms the diagnosis, and establishes the site of the injury. We feel that this is preferable to 
blind urethral instrumentation as the first step in the evaluation of suspected cases, 

When an incomplete rupture could be treated by primary catheterisation, we would have 
expected a lower incidence of stricture formation, than when a catheter had to be passed at 
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Table IX 
Interval between Injury, and Return of Potency 





Incomplete rupture 9 cases of original 11 potent 
Immediately 
Within 6 months 
Within 1 year 
After 1 year 


Complete rupture 
Immediately 
Within 6 months 
Within 1 year 
After 1 year 


cases of original 9 potent 


om DANS on hw 





Table X 


Fracture of the True Pelvis, and 
Incidence of Impotence, Partial or Total 











Minor injury No fracture Potent 2 10007, 
Impotent 0 0% 
Fracture Potent 5. 8335 
Impotent 1 1675 
Incomplete rupture No fracture Potent 4 80075 
Impotent 1 2005 
Fracture Potent 7 TH85 
Impotent 2 2225 
Complete rupture No fracture Potent 3. S007, 
Impotent 3. 35005; 
Fracture Potent 6 2225 
Impotent 16 778% 
Table XI 
Site of Urethral Injury, and Incidence 
of Impotence, Partial or Total 
Minor injury Membranous Potent 1 500% 
Impotent 1 500% 
Bulbous Potent 6 100075; 
Impotent 0 0:07; 
Incomplete rupture Membranous  Potent 3 6007, 
Impotent 2 4005 
Bulbous Potent 8 8897 
Impotent 1 115 
Complete rupture Membranous Potent 5 2635 
Impotent 14 73754 
Bulbous Potent 4 A445 


Impotent 5. 8567, 
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Table XII 


Incidence of Urinary Tract Infections, and 
Calculus Formation 


Minor injury No infections or calculi 2 2804 
Recurrent infected urine 5 6255 
Epididymitis 2 2509; 
Peri-urethral abscess | 125754 
Calcuti 0 00% 
Incomplete rupture No infections or calculi 1h 786% 
Recurrent infected urine 2 1435 
Epididymitis 1 71% 
Calcuti 1 71% 
Complete rupture No infections or calculi 13 464975 
Recurrent infected urine 13 46474 
Epididymitis 3 107754 
Caleuli 2 718% 


open operation; but this was not so. This unexpected finding may be related to the fact that the 
*railroaded" catheter was left in for at least 3 to 4 weeks, but when a catheter could be passed 
urethrally, it was removed much earlier. It has been shown by Weaver and Schulte, that urethral 
epithelium healed in abeut 10 days, but that a minimum of 3 weeks was necessary for corpus 
spongiosum regeneration, in canine experiments (Weaver and Schulte, 1962). 

"Railroading" a catheter is the usual practice in many centres, and various adjunct measures 
are used to prevent stricture formation. 

In a series of 22 patients, De Weerd treated 18 with a "railroaded" catheter with added traction 
(De Weerd, 1957). Only 2 required secondary surgery; but some were incomplete ruptures, and 
follow-up time was limiied. The need for 4 to 6 weeks’ catheterisation with initial traction, at 
an angle of 45° to 60° was stressed. 

The importance of clese approximation of the torn urethral ends, without interposing tissue 
is emphasised by Pierce (1972). Suprapubic exploration of ruptures, with division of the symphysis 
pubis, showed a gap of 1-5 to 4 cm, which could not be reduced by traction alone (Ragde and 
McInnes, 1969). They commended active mobilisation of the vesical neck and prostate to 
achieve approximation, and allow direct suture of the torn urethral ends. Apical prostatic 
sutures brought out threugh the perineum have been used by Young and Davies (1926). 

In the present series, 5 out of 13 patients with complete membranous rupture treated with a 
“railroaded” catheter did not develop a stricture, 4 of these having been followed-up for more 
than 5 years, one for 4 vears. Other series have shown that stricture is not always the outcome 
with complete rupture, when a "railroaded" catheter is employed (Villar, Ireland and Cass, 
1969; Pierce, 1972; and Ragde and McInnes, 1969). 

We were unable to assess the value of traction in this survey. 

Very few patients were treated by suprapubic cystostomy alone; the strict criteria of Mitchell 
(1968) were not appliec, and the results should not be interpreted as those of this specified 
methods of treatment. The 5 cases of complete rupture treated by this method all did badly; 
this may reflect initial iastrumentation, or technical problems at the time of the delayed elective 
surgery. Using delayed elective urethroplasty, Morehouse, Belitsky and Mackinnon (1972) had 
no cases of stricture fermation in 11 patients. From the present survey, it seems that once 
suprapubic drainage has been established, it is advisable that patients be referred to a centre 
experienced in urethral surgery, if the best results are to be obtained. 
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The incidence of impotence after urethral injury varies widely in different series, from “over 
a quarter" (Waterhouse and Gross, 1969), to 42°% in cases of complete rupture (Gibson, 1970). 
The incidence in the present series of 67.97 in complete rupture, is very high. Our patients 
had been followed-up for sufficient time for impotence to recover, that is more than 4 years 
(Gibson, 1970). We have found that all the patients who regained their potency did so within 
one year. 

Mitchell found an age difference in the effect of the injury on potency (Mitchell, 1968), he 
grouped his patients above and below the age of 40. We have found that there is an age difference 
above and below the age of 25 years. 

The incidence of urethral injury in fracture of the pelvis varies widely in different series; from 
0-7% to 17-355, (Kaiser and Farrow, 1965). Three patients in the present series were amongst 
271 cases of fracture of the pelvis in a 10-year period, who received their orthopaedic treatment 
in Sheffield, an incidence of 2-6%. 


Summary 


In a retrospective survey of urethral injury 50 patients out of 63 have been followed-up by 
interview and questionnaire. 

No real advantage was found between primary treatments in the initial management of minor 
injuries or incomplete ruptures, although stricture formation is common. 

50% of the complete ruptures treated by "railroaded" catheter had acceptable micturition, 
although periodic dilatation is still required in the majority. In this survey, all those patients 
with complete rupture treated by suprapubic cystostomy required secondary surgery. 

There is a high incidence of stricture after complete rupture of the bulbous urethra, regardless 
of the primary method of treatment. 

Urethroplasty or stricture excision was required in 20 cases in the survey, 16 of the others 
still attend for dilatation, and 14 have had no treatment for more than 2 years, 12 with satisfactory 
micturition. 

Impotence occurred mainly when there was a complete rupture, in patients over the age of 25. 
The incidence of impotence was higher if the rupture was membranous, and if there was a pelvic 
injury, and was uninfluenced by the primary treatment. 

There is a high incidence of urinary tract infections following any urethral injury. 


We wish to acknowledge the assistance given to us by the patients in this study, and the surgeons of Sheffield, 
Derby, Mansfield and Rotherham who have allowed us to include their patients in this survey. The Department 


of Medical Photography, The United Sheffield Hospitals, provided invaluable help in the preparation of the 
tables and figures. 
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Experience with Treatment of Primary Malignant 
Disease of the Prostate by Localised External 
Supervoltage Irradiation using Cobalt-60 or High 
Energy Electrons 


R. J. MORGAN, W. G. GILL, H. MELLOR, R, G. NOTLEY, F. A. W. SCHWEITZER and W. F. WHITE 
Departments of Radiotherapy and Urology, Guildford Hospitals 


In recent years a number of reports have been published from countries outside the United 
Kingdom describing the treatment of carcinoma of the prostate by an external source of super- 
voltage irradiation (Bagshaw, Kaplan and Sagerman, 1965; Del Regato, 1967; Grout et al., 
1971). This paper describes the clinical progress of a group of patients with prostatic neoplasms 
who were treated by external supervoltage therapy in the Radiotherapy Unit at St Luke’s 
Hospital, Guildford, between the years 1968 and 1973 using either a cobalt-60 source or high 
energy electrons from a Betatron. 


Clinical Material 


The patients, 58 in all, were referred to St Luke's Hospital by a total of 12 Consultant Surgeons 
from 10 hospitals in the South West Metropolitan area. The ages of these patients ranged from 
47 to 81 years, with a mean age of 68 years, at the time of referral (Fig. 1). The duration of their 
symptoms ranged from 7 days to 3 years, with an average of 9 months (Fig. 2), and these 
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Fig. 1. Ages of 58 patients with primary malignant disease of the prostate at the time of referral for treatment. 


Read at the 30th Annual Meeting of the British Association of Urological Surgeons in Torquay, June 1974. 
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symptoms included the onset of frequency of micturition, a poor urinary stream, hesitancy, 
terminal dribbling and nocturia. In only 7 patients was haematuria among the presenting symp- 
toms, but 19 were admitted as emergencies with acute retention of urine. 

Because patients were referred to the Regional Radiotherapy Centre from 10 different surgical 
units no standard system ef investigation was used, but investigations included physical examina- 
tion, acid phosphatase estimations, skeletal surveys, intravenous urography and bone scanning. 
In 54 patients the diagnosis was confirmed by an initial operative procedure (Table I), 1 patient 
was considered not fit enough for any procedure requiring a general anaesthetic, 1 other required 
8 operative procedures before the correct diagnosis could be established and in 2 no comment 
on the prostatic histology can be found in the notes. In 41 of the 58 patients an attempt at 


Table I 


Initial Operative Procedure to Confirm 
the Diagnosis of Malignant Disease of 
the Prostate 





Trans-rectal biopsy 7 
Trans-urethral resection 28 
Retropubic prostatectomy 19 

Total 54 
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Fig. 2. Duration of symptomswprior to referral of 58 patients with primary malignant disease of the prostate. 


Fig. 3. Histological grading of'tumour in 58 patients with primary malignant disease of the prostate. 
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cytological grading was made (Fig. 3). 2 of the prostatic tumours were found to be leiomyo- 
sarcomas and on 2 occasions the prostate itself was reported as being benign, but carcinoma 
apparently originating from the prostate was discovered in an adjacent lymph node and a 
biopsy of the prostatic capsule respectively. 

A simple form of clinical staging was used (Fig. 4). Stage A represents a malignant tumour 
discovered after removal of a clinically benign gland; Stage B a palpable tumour completely 
confined to the prostate; Stage C, and C2 represent tumours extending beyond the confines of 
the prostate by a distance of less than 6 cm and greater than 6 cm respectively without distant 
metastases. Stage D implies the presence of known metastatic disease. 

When first seen 19 patients (3497) were considered to have a benign enlargement of the 
prostate and 24 (43%) were suspected of having a carcinoma confined to the gland (Stage B). 
12 patients (22%) were clinically in Stage C and 1 in Stage D. This clinical staging was not 
upheld at the time of a subsequent operative procedure in 25 of the cases (47%). This high 
incidence of under-staging is familiar from other series (Whitmore, 1963; Belt and Schroeder, 
1972) and Flocks (1973) emphasised that all attempts at clinical staging are subject to correction. 
He noted that 5% of Stage A tumours of the prostate involve either vascular or lymphatic lesions 
while in Stage B and C tumours 45% have lymphatic metastases and 10% have vascular 
metastases. This may be underlined by the finding in the present series that extra-capsular 
spread of malignant disease was found in 4 patients thought to have benign glands on clinical 
grounds. 

All but 8 of the patients with an adenocarcinoma of the prostate were started on stilboestrol 
immediately after the diagnostic procedure. Doses ranged from 5 mg t.d.s. to 100 mg t.d.s., 
depending upon the beliefs of the surgeon who established the diagnosis. 13 (26%) of those 
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Fig. 4. A method of staging of malignant disease of the prostate: 


Stage A: tumour discovered in a clinically benign prostate. 

Stage B: tumour confined to the prostate. 

Stage C;: tumour arising from the prostate with extension less than 6 cm from the prostate without distant metastases 
Stage C2: tumour arising from the prostate with extension greater than 6 cm from the prostate without distant metastases. 
Stage D: tumour of the prostate with metastases. 
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who commenced stilboestrol experienced side effects from the drug. Of the 55 patients in whom 
a histological diagnosis had been made 38 commenced a course of radiotherapy within 6 weeks 
of the initial procedure. The remaining 18 remained on hormonal therapy for periods ranging 
from 6 months to 7 years after the original diagnosis had been established, the change to 
irradiation therapy being either inability to tolerate oestrogens (7 patients) or evidence of local 
recurrence of disease (11 patients). 


Radiotherapy Techniques. 


34 patients were subjected to irradiation from a cobalt-60 source and 23 were treated on the 
Betatron. One patient was treated by both methods. Before commencing treatment planning 
measurements were made by means of a technique of cystography and skin markers. 

25 patients treated with cobalt-60 were exposed to a maximum tumour dose of 6,000 rads 
in six weeks, those with more locally advanced tumours receiving a relatively smaller dose to a 
larger tumour volume. in most cases an anterior arc technique was used. In the 23 patients 
treated with high energy electrons from the Betatron a direct perineal field was used and the 
multiple fractionation regimes were designed to give a dose biologically equivalent to the 6,000 
rads in 6 weeks given by the Cobalt Unit. 


Complications of Treatment 


These are summarised in Tables 11 and HI for cobalt-60 and Betatron irradiation respectively. 
It can be seen that the high energy electrons produced a much higher incidence of skin reactions 
and in 11 patients this was sufficiently severe to interrupt treatment for periods of 5 to 14 days. 
In addition 3 treatments had to be stopped early because of extreme skin discomfort. By contrast 
the cobalt treated patients suffered little in this respect. All skin reactions were treated with 
locally applied betamethasone and subsided completely, although in the severe cases this took 
up to 18 months. 

Dysuria and frequency was not a problem with the Betatron therapy, the more severe symptoms 
appearing during cobak irradiation in which group 1 patient ultimately developed a small 
capacity fibrotic bladder. 

The incidence of troublesome diarrhoea in both groups was much the same and usually this 
responded to mist. kaolin and morph. in the mildly and moderately severely affected patients. 
Radiation proctitis developed in 3 of the patients receiving cobalt therapy. 2 responded to 
Predsol enemata, but the third man, who had extensive bony metastases, was subjected to a 
de-functioning colostomy in a vain effort to prevent his death from an uncontrollable rectal 
haemorrhage. The Betatron group did slightly less well in this respect, 6 patients developing 
radiation proctitis 6 to 11 months after treatment and 2 of these were so severe as to necessitate 
a de-functioning colostemy. In both these patients the multiple fractionation regime consisted 
of large doses 3 times a week and after this experience a smaller, more frequently applied dose 
technique was adopted. 

Temporary acute reteation of urine occurred in 3 patients during Betatron therapy, 2 associated 
with urinary infection. 

The patient receiving a combination of cobalt and Betatron therapy suffered a moderately 
severe skin reaction, troublesome frequency of micturition and diarrhoea and subsequently 
developed a radiation proctitis. 


Results 


58 patients were studied and 24 remain alive, 33 are dead, 1 patient having emigrated and being 
lost to follow-up (Table IV) 
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Table 0 


Side Effects Experienced During Treatment to a Malignant 
Disease of the Prostate using a Cobalt-60 Source 





Complications of treatment—Cobalt-60 
Skin reactions 3 (4275 
2 mild 
1 moderate 





Dysuria and frequency 8 (32%) 
6 mild 
] moderate 
1 severe 
~] developed a contracted bladder 


Diarrhoea 11 (44%) 
8 mild 
3 moderate 
—3 developed a radiation proctitis 
—] required a de-functioning colostomy 





Table III 


Side Effects Experienced During Treatment to a Malignan 
Disease of the Prostate using High Energy Electrons from 
the Betatron 





Complications of treatment —Betatron 





Skin reactions 23 (9175) 
3 mild 
13 moderate 
4 severe 


Dysuria and frequency 4 (1892 


Diarrhoea 9 (40%) 
6 mild 
_ 3 moderate 
—86 developed a radiation proctitis 
—32 required a de-functioning colostomy 
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Of the 33 dead patients 11 (1957 of the series) died from other causes (Table V), their average age at the time o1 
treatment being 72 years. 8 patients remained free of symptoms from their prostatic disease. 1 developed bone 
pains 2 months before dying of a myocardial infarction 19 months after completion of therapy. 1 man developed 
a carcinoma of the rectum 18 months after treatment and underwent an abdomino-perineal resection of the 
rectum before dying of hepatic metastases from his rectal growth. The eleventh patient had multiple bony meta- 
stases at the time of his death from uncontrollable rectal haemorrhage from an irradiation proctitis 16 months 


after treatment. 


22 of the deaths were due to malignant disease of the prostate, 20 adenocarcinomas and 2 leiomyosarcomas. 
Total survival in this group after completion of radiotherapy ranged from 8 months to 44 months with an average 
of 14 months. 10 patients were treated on the Betatron and 12 on the Cobalt Unit. Both sarcomas did badly, 


dying within a year of treatment. 
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Table IV 


Survival of 58 Patients Treated 
by External Beam Radiotherapy 
for Primary Malignant Disease 
of the Prostate 








Alive 24 (4-594) 
Death from tumour 22 (3695) 
Death from other cause 1E (199) 
Lost to follow-up Y (05% 
Table V 


Deaths from Other Causes in 

58 Patients Treated by External 
Beam Radiotherapy for Malignant 
Disease of the Prostate 





Myocardial infarction 5 
Pneumonia 3 
Pyelonephritis 1 
Haemorrhage 1 
Carcinoma of rectum 1 





In the 20 patients dying of adenocarcinoma of the prostate 10 had good evidence of spread of the disease beyond 
the confines of the prostate at the time of treatment. Here the average survival ranged from 3 to 16 months with 
an average of 74 months. Some symptom-free period was gained in 7 of the 10 and ranged from 1 to 7 months 
with an average of 24 months only. All 7 had local control of their disease until death from metastatic disease. 
No local control was achieved in 3 cases, 2 Stage D and 1 Stage C; at the commencement of treatment, all died 
within 4 months of the completion of therapy. 

Of the remaining 10 men the average survival period ranged from 9 months to 4 years, averaging 2 years. All 
gained a limited symptom-free period which ranged from 4 to 24 months, averaging 12 months. Local control of 
the disease was achieved unti! death in all but one of these patients, but 4 had complained of symptoms of a 
moderate radiation proctitis. 7 subsequently developed symptoms from bony metastases while 2 developed 
hepatic metastases and another succumbed to cerebral metastases. 

24 patients remain alive, their survival period ranging from 7 months to 54 years after radiotherapy, with an 
average of 2 years 10 months, Their ages at the time of treatment ranged from 52 to 80 years with an average of 
67 years. 9 of these patients were treated on the Betatron and 15 on the Cobalt Unit. The average survival of each 
group is at present 3 years 11 months on the Betatron and 2 years 3 months on the Cobalt Unit. 

Only ! patient had evidence of metastatic disease at the commencement of treatment, bony secondaries after 7 
years of treatment with stilbcestrol for a well-differentiated adenocarcinoma. He remains well 14 months after 
radiotherapy and a sub-capsuiar orchidectomy, obstruction to the left ureter having resolved. Of the remainder 
14 were clinically Stage B, 8 were clinically Stage C, and 1 was not recorded. 

16 of the survivors are at present symptom free, but 1 of these required a course of local radiotherapy to a 
metastasis in his cervical spine 1 year ago. 1 man developed a lymphosarcoma; he has long since rejected the 
advice of doctors, doses himself with large quantities of Vitamin C and remains very well. 

8 survivors have symptoms, but in only 1 man is this due to malignant disease having developed bony metastases 
1 year after cobalt therapy to an anaplastic carcinoma of the prostate. The remaining 7 men are free of symptoms 
directly related to their origina! disease, but 4 have a residual radiation proctitis (1 having required a de-functioning 
colostomy). The other 3 have urinary symptoms, 1 with disabling frequency from a contracted bladder, another 
has an anterior urethral stricture and the last has remained incontinent of urine since his original trans-urethral 
resection of the prostate. 

Excluding the 2 patients with sarcomas, 50 of the 56 patients were at some time treated with stilboestrol. 13 
patients (26%) experienced side effects of this drug. 19 patients (8057) of the 24 patients still alive were able to 
stop oestrogens after the radiotherapy and remain well although 3 underwent a sub-capsular orchidectomy when 
the stilboestrol was stopped. 2 patients (8°) were never on any form of hormonal therapy. 





TREATMENT USING COBALT-60 OR HIGH ENERGY ELECTRONS 683 
Discussion 


Pasteau and Degrais (1913) were the first to attempt treating prostatic cancer by irradiation 
when in 1913 they introduced radium into the bladder neck by means of a catheter. 9 years 
later while others were reporting their experiences of similar techniques (Bugbee, 1921; Bumpus, 
1922; Deming, 1922; Young, 1922), it became apparent that whilst most tumours responded 
by some reduction in size many patients already harboured distant metastases from which they 
soon succumbed. In addition the severity of the accompanying radiation damage to the adjacent 
bladder and bowel made this form of therapy unacceptable. 

With the advent of hormonal therapy in 1941 (Huggins, Scott and Hodges, 1941) attention 
turned away from the use of irradiation until 1952 when Flocks et al. described a method of 
treatment of carcinoma of the prostate by interstitial radiation with radioactive gold. Eventually 
its use became accepted in conjunction with sub-total or total prostatectomy and excellent 
results have been described (Carlton et al., 1972). 

The same decade which saw the advancement in the use of interstitial irradiation also witnessed 
the installation of teletherapy Cobalt-60 units and various high energy generators including linear 
accelerators and Betatrons. These new machines, capable of administering supervoltage irradi- 
ation, overcame some of the objections raised against the older forms of external beam therapy 
as the skin sparing property of the beam together with a better penetration and reduced side 
scatter resulted in a reduction in the severity of skin reactions and a lessening of the damage 
to adjacent viscera. Other benefits of using an external beam source as primary treatment may 
apply, the miserable side-effects of incontinence and impotence which may attend radical operative 
forms of treatment may more easily be avoided and the increased cardio-vascular morbidity 
and unpleasant side-effects of hormone treatment do not obtain (Veterans Administrative Co- 
Operative Research Group, 1967). 

In this series irradiation was used primarily in an attempt to control the local disease and 
where possible oestrogens were stopped at the completion of treatment. It was felt by the authors 
that by this means the quality of survival of patients in an elderly age group could best be improved. 
Previous experience in treating prostatic tumours has indicated that in order to achieve ablation 
of the tumour a cumulative dose of around 6,000 R should be delivered to the tumour-bearing 
area (Flocks et al., 1952; Carlton et al., 1972). Whilst other methods have sought to divide this 
dosage between interstitial and external beams sources an external beam source alone has been 
used in this instance. Inevitably side-effects have resulted, with an incidence of damage to the 
adjacent bowel, bladder and overlying skin which is in keeping with the experience of other 
authors (Phillips and Lattimer, 1972). On the whole these complications have been short-lived 
although 3 patients required a de-functioning colostomy and 1 of these died as a direct result 
of irradiation damage. In this series, as in others (Rubin, 1969; Flocks, 1973), no good relation- 
ship has been observed between irradiation responsiveness and histological grading of the 
tumour. 

In presenting these 58 patients it is appreciated that it is difficult to draw meaningful con- 
clusions from a small series and it is also understood that the effects of irradiation may have 
been obscured by the fact that most patients began hormonal treatment a short time before 
irradiation commenced. 

The follow-up of patients after treatment has usually been confined to an assessment of 
symptomatology and a palpable assessment of the prostatic size and consistency, which is 
notoriously inaccurate. No patient was subjected to a routine post-irradiation biopsy and not 
all had follow-up acid phosphatase estimations or skeletal survey. While the data presented 
does little to resolve the confusion surrounding the treatment of this form of malignant disease 
it is nevertheless our strong impression that external beam supervoltage irradiation will have 
an increasingly important part to play in the definitive and palliative treatment of carcinoma 
of the prostate. 
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Summary 


58 patients with prostatic neoplasms were treated in the Radiotherapy Unit at St Luke’s Hospital, 
Guildford, between the years 1968 and 1973. 54 had been subjected to a preliminary operative 
procedure and 50 were treated with stilboestrol before irradiation commenced. 

34 were subjected to irradiation from a cobalt-60 source and 23 were treated on the Betatron. 
] patient was treated by a combination of both methods. 

The results of these treatment methods have been examined and the complications of treat- 
ment encountered have been outlined. 


These patients were treated by Dr H. Mellor and Dr W. F. White at St Luke’s Hospital, Guildford. They were 
referred by Messrs J. Bull, T. J. Davenport, A. Eley, W. G. Gill, R. B. McGrigor, R. G. Notley, N. Pitt, S. C. 
Raw, F. A. W. Schweitzer, M. J. Solan, K. W. Wilkinson and P. J. M. Wright. 
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~” Lengthening of the Congenital or Acquired Short 
Penis 


J. H. JOHNSTON 
Alder Hey Children's Hospital, Liverpool 


Congenital shortness of the penis, in association with dorsal chordee, is most commonly found 
with epispadias, either alone or in association with bladder exstrophy. Correction of the chordee 
requires that additional skin is brought to the penile dorsum and that the urethra, or in cases 
of epispadias with bladder exstrophy the urethral strip, is freed from the underlying corpora 
cavernosa so that it can retract proximally and its bow-string effect is eliminated. 

The shortness of the penis in these patients is largely due to the separation of the pubic bones. 
The corpora cavernosa themselves are of adequate length but much of the length is wasted 
since it lies between the penile shaft and the bony attachment. Approximation of the pubes by 
iliac osteotomies, whilst possible, does not increase the length of the penis. Correction of the 
skeletal anomaly leads to a tilting of the pelvis; the ischial tuberosities move backwards, the 
pubo-ischial rami come to lie more horizontally and the penis retracts and becomes even less 
prominent than before. Lengthening of the corpora is best obtained by dissecting from above 
through a V incision and partially detaching the crura of the penis from the bone. 

The mobilised crura allow the extra-penile portions of the corpora cavernosa to be advanced 
and approximated and so contribute to the length of the shaft (Fig. 1). I have not attempted to 
detach the crura entirely from the bone as has been described by Kelley and Eraklis (1971). 
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Fig. 1. Diagrams of vertical section through pubo-ischial ramus and penile crus in epispadias. Left, Short penile shaft. 
x Right, Lengthening of shaft obtained by partially detaching the crus from the bone, 
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A C 

Fig. 2. Genitalia of man of 27 years who had bladder exstrophy treated by cystectomy and uretero-sigmoidostomy in earl 
childhood. A, Before penile lengthening. Very short penis. B, After lengthening of penis. C, Photograph of erect organ 
taken by patient 





Fig. 3. Genitalia of boy of 10 years whose penile shaft sloughed following the misuse of diathermy during circumcision in 
infancy. A, Before lengthening. Virtually no penile projection. B, During operation. Good length obtained following 
partial detachment of crura from bone. The shaft was covered by a split skin graft. C, Appearance 3 months after operation 


This procedure would appear, from my experience, to carry an appreciable risk of denervating 
or devascularising the penis by damaging the neurovascular bundle entering the extremity of 
the crus, and in the majority of cases sufficient lengthening can be-achieved without it. 

There are several possible means of providing skin cover for the lengthened phallus. Firstly, 
penile skin may be used. The redundant ventral prepuce is invaluable here. When its two layers 
are separated the additional skin obtained may allow the penile skin to be sutured longitudinally 
on the dorsum of the organ. Alternatively, a flap formed from the prepuce may be swung to the 
dorsum, the glans being passed through a button-hole. If there is insufficient penile skin for 
either of these methods, the shaft may be buried under the front wall of the scrotum. After 3 
months it is freed, at which time the ventrum of the penis is covered by scrotal skin flaps. The 
third possibility is to cover the penile shaft with free, thick, split skin grafts. The use of penile 
skin is preferable when possible since it provides a close-fitting but elastic covering for the 
organ. With scrotal skin this close fit is more difficult to obtain, especially around the base of 
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the penis, and the appearance is generally less satisfactory. Free skin grafts have the disadvantages 
that they tend to contract and that they are inelastic and insensitive; they should be used only 
when other methods cannot. 

It is now recognised that penile erection is not dependent upon compression of the crura 
by the ischio-cavernosus muscles against the bony rami, as was formerly supposed, but is due 
to an active increase in arterial inflow (Weiss, 1972). Separation of the crura from the bone 
should not, therefore, interfere with erection and in practice it does not (Fig. 2). 

The above technique of penile lengthening has been employed by the author in 10 boys, 
adolescents and young men with epispadias, either alone or in association with bladder exstrophy. 
It has given satisfactory results both during primary reconstructions and also in the secondary 
correction of epispadiac deformities which had previously had inadequate surgical correction 
(Fig. 2). 

The method has also been applied to one boy, aged 6 years, with micropenis associated with 
rudimentary testes and to another, aged 10 years, whose penile shaft sloughed following the 
misuse of diathermy during circumcision in infancy (Fig. 3). In these patients, because of the 
normal skeletal anatomy, an even greater lengthening of the penis was obtained than in the 
epispadiac cases. 


Summary 
Effective lengthening of a short penis, with maintenance of erectile activity, can be achieved by 
partial separation of the penile crura from the pubo-ischial rami. 
The technique is applicable both to the congenital and the acquired short penis. 
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Carcinoma of the Penis and Bleomycin 
Chemotherapy in Uganda 


S. K. KYALWAZI, D. BHANA and N. W. HARRISON 
The Department of Surgery, Makerere University Medical School, and Mulago Hospital, Kampala, Uganda 


In Uganda, carcinoma of the penis is the most frequently diagnosed malignant tumour in males, 
accounting for about 10°% of all male cancers. Approximately 35 new cases of penile cancer 
are seen each year at Mulago Hospital, Kampala. Mulago Hospital is the teaching hospital for 
Makerere University Medical School. Calculations based on figures of the Kampala Cancer 
registry indicate the true incidence of carcinoma of the penis, in fact, to be less than that of 
liver cancer (Templeton and Bianchi, 1972) (Table I). Nevertheless the incidence makes a striking 
contrast with that of the United Kingdom where penile cancer accounts for less than 1% of 
male tumours, and a regional urology centre sees an average of 4 cases per year (Frew, Jefferies 
and Swinney, 1967). 

Uganda has no radiotherapy facilities so that the only treatment of value available for car- 
cinoma of the penis is surgical. Unfortunately a significant number of patients, 15% at Mulago 
Hospital (Kyalwazi, 1966), refuse surgery, and no doubt others, aware of the implications, 
prefer not to seek hospital treatment. Chemotherapy would be an attractive alternative to surgery 
but earlier trials have been disappointing (Kyalwazi, 1966). 

A new antitumour agent, bleomycin, was discovered in Japan (Umezawa et al., 1966). Early 
clinical trials (Ichikawa, Nakano and Hirokawa, 1969) indicated that bleomycin had some 
unusual properties including a particular affinity for squamous cell tumours and appeared to 
be effective in penile cancer. 

There were compelling reasons for a clinical trial of such an agent in Uganda and experience 
with bleomycin has been acquired since 1970. 

Bleomycin is an antibiotic, obtained from strains of Streptomyces Verticillus, which has an 
inhibitory effect on certain malignant cells. It is selectively concentrated in the skin and lungs 
and in certain tumours. Bleomycin, unlike most other antitumour agents, appears to have no 
significant haemopoietic or immunosuppressive effects (E.O. R. T.C., 1970). 


Table I 


Malignant Tumours in Uganda. Annual Figures for Males. 





Incidence per 100,000 


Tumours registered Calculated frequency population 
ewe e À—,À fan emer hen oi X 
Penis 11l Liver 381 79 
Liver 110 Penis 208 43 
Skin 104 Skin 196 41 
Kaposi's 

sarcoma 78 Kaposi 146 30 
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Table II 





Stage Criteria Number of Patients 


I Tumour confined to glans or prepuce 
Hi Tumour invading penile shaft or corpora 
1H Tumour beyond stage I or II 


BS 20 tA 





Table HI 
Results of Bleomycin Therapy 





Complete 
Regression — Partial Regression ; No Response 


3 1 11 | l 


Anticipated 
complete _ Inadequate 
("good") (“poor”) 


Success Fail 


7 8 





Bleomycin has been widely evaluated in a variety of malignancies in various centres in Japan, 
Europe and USA. Published reports on its use in penile tumours are few. Ichikawa et al. (1969) 
had treated 8 patients of whom 2 showed complete, and 4 partial, tumour regression. Apart 
from an earlier report from Uganda (Kyalwazi and Bhana. 1973) other publications refer only 
to 1 or 2 cases of carcinoma of the penis (E.O.R.T.C., 1970; Jorgensen, Ohlsen and Andersen, 
1971). 


Patients and Procedures 


Patients for bleomycin treatment were unselected. Those with penile cancer seen by one surgical 
firm at Mulago Hospital were offered chemotherapy. Some were unwilling to accept the rather 
prolonged stay in hospital which treatment entailed, and others defaulted. Histological con- 
firmation of the diagnosis was obtained in all cases. A full clinical assessment was made, including 
chest radiology, haematological and bacteriological examinations, before starting treatment. If 
necessary a dorsal slit was made to visualise the tumour more fully. Tumours were staged accord- 
ing to criteria given in Table II. Stage IHE tumours were those which had extended beyond the 
situations of I and II—either by direct extension, lymph-node involvement or distant metastases. 
During treatment blood counts were done at least once weekly and chest X-rays at 2-weekly 
intervals. 

Bleomycin was given intravenously, once or twice weekly, at a dose from between 30 and 
60 mg. Treatment continued for as long as there was evidence of tumour response. When signs 
of toxicity occurred the drug was stopped for a period of 3 or 4 weeks and then restarted. The 
total dose of bleomycin given ranged from 180 mg to 1080 mg with a mean of 600 mg. 





BLEOMYCIN CHEMOTHERAPY IN UGANDA 691 


Table IV 


Toxic Effects of Bleomycin 
(9 of 15 patients) 


Hyperpigmentation 
Joint Pains 
Alopecia 

Anorexia 

Fever 

Sore-throat 


—— — t9 Ud 


Table V 
Results of Bleomycin Therapy 


Result 
Stage of ———————————————— — 
Tumour Cure Good Poor No Response 
I 2 3 0 0 
It 1 1 6 0 
Ht 0 0 i 1 


The 15 patients reviewed in this report had ages ranging from 30 to 72 years with a mean 
of 49 years. At the time of presentation the duration of symptoms was between 2 months and 5 
years with a median of 1 year. 5 patients had stage I tumours, 8 stage II and 2 stage IH (Table 
ID. Histological examination of the tumours showed one example of carcinoma in situ. The others 
all showed invasive squamous cell carcinoma of which 7 were described as well differentiated, 
5 moderately well, and 1 poorly differentiated. 


Results 


(a) Tumour Response (Table III). Complete tumour regression occurred in 3 patients and partial 
regression in 11. Of those showing a partial response the tumour had almost completely 
regressed in 4 and complete regression was anticipated. In 7 the response was inadequate 
and it was necessary to complete treatment by amputation. 

Only 1 patient showed no response at all. He died after having received 300 mg of bleo- 
mycin and at post-mortem examination widespread metastases were found in lymph nodes, 
* liver, pericardium and adrenals. 

(b) Side effects. There was no evidence of toxicity in 6 patients. The side effects occurring in 
the remaining 9 patients were of a relatively minor nature (Table IV). The most frequent 
side effect was hyperpigmentation of the face, finger nails and over bony prominences such 
as elbows and trochanters. It did not trouble patients and gradually disappeared when the 
drug was stopped. Hyperpigmentation was not considered a contraindication for starting a 
further course of treatment. There was no evidence of any haemopoietic effects, and pulmonary 
fibrosis, the one serious toxic effect which has been reported, was not seen. 


Discussion 


A useful, hopefully curative, response was obtained with bleomycin in 7 patients (47°). Once 
complete regression occurred no further courses of the drug have been given. The longest 
remission has been 2 years. 
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Table VI 


Results of Bleomycin Therapy 


Result 

Histology of peee E 

tumour Cure Good Poor | No Response 
In situ 1 0 0 0 
Well 

differentiated 2 3 2 0 
Moderately 

differentiated 0 I 3 i 
Poorly 

differentiated 0 0 l 0 
Table VII 


Results of Bleomycin Therapy 





Resul 

Total Dose p- er — 

(in mg) Cure Good Poor No Response 

< 250 0 i 0 0 
250-500 2 i l 1 
501-750 l 2 2 0 
751-1000 0 0 l 0 

> 1000 0 0 3 0 


When the results are looked at further we can see a number of factors which appear to favour 
a successful outcome with chemotherapy. 


() 


(ii) 


(iii) 


Stage. As might be expected the majority of successfully treated patients had Stage I lesions 
(Table V). The | patient with a Stage H lesion in the cure group had tumour extending 
onto the penile shaft but without apparently involving the corpora cavernosa. Conversely, 
all 6 patients with a poor response and Stage II lesions had clinical or histological evidence 
of tumours invading the corpora. It would seem that the involvement of the corpora, rather 
than the superficial extent of the tumour, is an important factor influencing the success of 
chemotherapy. 

Differentiation. Table VI shows the results related to the histological classification of the 
tumour. The majority of good responses occurred ia well-differentiated tumours. There 
have been other reports suggesting that the more highly differentiated tumours respond 
well (Jorgensen et al., 1971). 

Dose. Initially doses of 15-30 mg I.V. once or twice per week were given but the apparent 
lack of tumour response prompted increasing this to 45 or 60 mg which produced more 
encouraging responses. The total dose of bleomycin given was limited by the response 
achieved and the development of toxic effects. In some patients the course of treatment 
continued for up to 14 months. However, Table VII shows that all the good responses were 
achieved with total doses of less than 750 mg bleomycin. This suggests that there is little 
value continuing beyond a total dose of 750 mg in the nope of obtaining a cure, particularly 
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BM Success 





Number of patients 


Age in years 


Fig. 1. Results of treatment related to age. 


as pulmonary fibrosis, the only serious toxic effect of bleomycin, is said to be more likely 
with higher doses. 

Although in this series no patient showed clinical or radiological evidence of pulmonary 
toxic effects one patient who had achieved complete tumour regression with a total dose 
of 540 mg is known to have died at home after developing a cough 3 months after treatment. 
It was not possible to obtain a post-mortem examination so no conclusions can be drawn 
as to whether he had developed a fatal pneumonia superimposed on drug-induced pulmonary 
fibrosis. 

(iv) Age. The mean age of patients with cancer of the penis in Uganda is around 50 years 
(Kyalwazi, 1966) which is approximately 10 years less than that for UK and USA (Frew 
et al., 1967; De Kernion et al., 1973). In this series 3 patients were aged 30 years. However 
Figure 1 shows that only 1 of the successfully treated patients was under 50 years. The 
tumours of the younger patients of this series show a tendency to be more advanced and 
less differentiated (Figs. 2 and 3). This is a disappointing finding as it is the younger patient, 
in particular, who is most likely to decline amputation and for whom one would wish to 
offer a non-operative alternative treatment. 


The Place of Bleomycin Therapy 


There is no doubt that bleomycin is more effective than previously available drugs in the treat- 
ment of squamous cell carcinoma of the penis. However the response is least satisfactory in the 
very situations where surgery is most likely to be refused by the patient. It may be possible to 
increase the efficacy of chemotherapy by combining bleomycin with other agents particularly 
as it appears to have a different mode of action from other oncolytic drugs (Suzuki, Nagai and 
Yamaki, 1969). A combination of 2 or 3 drugs is at present being tried in Uganda (Kyalwazi, 
1973). 

Bleomycin has other limitations. The prolonged nature of the treatment, usually necessitating 
hospital admission is a disadvantage, particularly in a country like Uganda where hospital 
facilities are grossly overburdened. In view of the relatively few toxic effects treatment could be 
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Fig. 2. Age and tumour stage. 
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Fig. 3. Age and tumour histology. 


given on an out-patient basis, but it is necessary to watch the patient carefully for signs of 
pulmonary complications both during treatment and for a few weeks after, 

For well-differentiated tumours confined to the glans or penile skin bleomycin can be recom- 
mended. If, after a total dose of 750 mg the tumour response is inadequate treatment should be 
completed by amputation, Other tumours are best treated surgically, reserving bleomycin for 
patients who cannot be persuaded to accept amputation. 

In countries where radiotherapy facilities are available bleomycin may provide a useful 
alternative treatment for Stage I tumours but it probably does not offer any significant advantage 
over radiotherapy. The majority of tumours will continue :o be dealt with surgically. 

Bleomycin may well be useful for the palliation of inoperable tumours. In London, we have 
recently treated a 54-year-old patient who developed skin metastases following penile ampu- 
tation and bilateral inguinal node dissections. After 300 me of bleomycin the lesions had shown 
partial regression and pain and oedema decreased in a most encouraging way. 


si 





aor 
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In Uganda where penile cancer is so common there is considerable scope for preventive 
measures. As in other countries carcinoma of the penis is extremely rare in the circumcised 
(Kyalwazi, 1966). It has been suggested that infantile circumcision should be pursued as a public 
health policy (Dodge and Linsell, 1963). Many objections to this approach can be raised and it 
seems likely that an improvement in the standards of personal hygiene can be equally effective. 
There is some evidence that the incidence of carcinoma of the penis has already declined. Never- 
theless where ritual circumcision is performed for religious reasons, as amongst Moslems, or 
as an initiation rite as in the Masaba tribe, its practice should not be discouraged. 


Conclusions 


Carcinoma of the penis will usually regress in response to bleomycin therapy. 

Bleomycin is more effective in penile cancer than previously available drugs. 

Factors which favour a successful response to bleomycin are: tumour confined to the glans, 
prepuce or penile skin; a high degree of tumour differentiation; age over 50 years. 

Complete tumour regression will usually be achieved by a total dose of less than 750 mg bleo- 
mycin. Larger doses may induce further regression, which could be useful surgically, but a 
curative response is unlikely. 

Bleomycin may be useful for the palliation of inoperable tumours or metastases. 

Serious toxic effects of bleomycin are uncommon. 


Summary 


Bleomycin chemotherapy in the treatment of carcinoma of the penis has been evaluated in 15 
patients in Uganda. Tumour regression occurred in all but one patient. Complete regression 
was obtained in 7 patients (47 %), none of whom received more than 700 mg of the drug. In the 
remaining patients the response was incomplete and amputation was performed. 

Well-differentiated tumours confined to the glans or penile skin in older patients appear most 
likely to respond successfully. 

Side effects of a relatively trivial nature were observed in over half the patients, but pulmonary 
fibrosis was not encountered. 


The bleomycin study was supported by the Cancer Research Campaign (formerly the British Empire Cancer 
Campaign). ; 

The tables were prepared by the Department of Medical Illustration, the Institute of Urology, London. 

Mr J. C. Park, Consultant Urologist, Greenwich District Hospital kindly gave permission to refer to one of 
his patients. 
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Book Reviews 


Current Concepts in the Management of Gram-Negative Bacterial Infections. Edited by ALLAN R. 
RONALD. International Congress Series No. 318. Amsterdam: Excerpta Medica, 1974. £12-00 


This publication consists of a series of papers presented at a Symposium in Montreal on April 10th 1973 on gram- 
negative bacterial infections and their management. The topics discussed represent a comprehensive review of such 
infections in paediatrics, surgery and the respiratory tract and include the phenomenon of bacteraemic shock. 
The urologist will be especially interested in the final two papers which deal with the laboratory, clinical and 
radiological diagnosis of infections of the urinary tract and their subsequent management, and a consideration 
of the clinical pharmacology of gentamicin and kanamycin in normal patients and in those with impaired renal 
function. 

The efficacy of haemodialysis and peritoneal dialysis in the removal of these aminoglycosides from the blood 
is considered. In patients with normal renal function ototoxicity is most likely to occur in patients with peak 
concentrations in excess of 10 g/ml. In those with impaired renal function where the half life of gentamicin is 
markedly prolonged, it is suggested that ototoxicity is more closely related to the product of time and plasma 
concentrations rather than the peak level. A case history illustrating this point is presented. Formulae for calculating 
the appropriate dosage of gentamicin and kanamycin in patients with renal failure are suggested. 

(Note: On page 15 in a description of the factors essential for the growth of Haemophilus influenzae X factor is 
described as nicotinamide adenine dinucleotide and V factor as haemin; in fact the converse is true). 
H.R. I. 


A Handbook of Urinalysis and Urinary Sediment. By N. A. KURTZMAN and P. W. ROGERS. 
Pp. ii+ 103. Springfield, Illinois: Charles C. Thomas. 1974. £4-25. 


Urine microscopy was, for many years, the most neglected investigation in medicine. At the moment it is enjoying 
a modest revival. It has finally dawned on the profession that if you throw away your antiquated monocular 
microscope with a rich flora of bacteria, casts and crystals in its sadly abused lenses, buy a good binocular and 
treat it with loving, tender care, you can garner a rich harvest of diagnostic material and enjoy a new aesthetic 
pleasure. 

This short manual first describes chemical analysis of the urine, This section includes a number of tests which 
have now been superseded by the much simpler dipsticks, but there is also a good deal of valuable information 
on less common analyses with full details of how to prepare the reagents. 

The most useful section, in my view, is the part describing the urinary deposit, with excellent colour illustrations. 
These are reproduced at a magnification of 1,000 with good definition, considering the difficulty of focusing at 
high magnification on thick objects like casts. I was able to identify all but one of the illustrated urinary findings 
without reading the sub-titles, which is a high tribute to the standard of photography. This section perpetuates 
the myth that granular casts are degenerate cellular casts, but in most other respects the information is up-to-date, 
concise and useful. There is a final section describing the urinary abnormalities in different renal diseases. 

If you have any money left over after buying that new microscope, get a copy of Kurtzman and Rogers to put 
beside it! 

D.N.S.K. 


Needle Biopsy. By T. J. DrELEY. Pp. viii 4-170 with 33 illustrations. London: Butterworth. 1974. 
£3*50. 


This small book describes needles and biopsies and needle biopsy in painstaking detail and with commendable 
clarity. Dr Deeley is an advocate of the high-speed drill biopsy method, basing his enthusiasm upon 25 years' 
experience. The oft quoted criticisms that the method yields inadequate and inaccurate information, risks tumour 
spread and may be potentially hazardous, are considered responsibly. Fears are allayed by facts. Oncologists 
may choose to read only sections 17 and 20. How often do we feel a nodule and guess? How much better to 
needle it and know. 

R.R. H. 


Books Received 


Functional Anatomy of the Urogenital System. By D. BuLMER. London: Pitman Medical. 1974. 
£1-90. 
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ABSTRACTS FROM CURRENT UROLOGICAL LITERATURE 


La Nouvelle Presse Médicale 
By JOHN GRIEVE 


“Unusual Manifestations of Henoch-Schónlein Pur- 
pura—Localisation in the Testis and Neurological 
Disturbances.” B. LABRUNE and B. ViGNES. (1974, 3, 
1023-1025.)—-This paper from Paris reports unusual 
clinical features in 2 cases of Henoch-Schónlein 
purpura. Testicular localisation is rare, should not 
be confused with torsion, and should be treated with 
corticosteroids. The neurological disturbances vary, 
occur more often (than is admitted) and may pass 
unnoticed. The less severe forms present as confusion 
or altered behaviour and should be recognised by 
electro-encephalography. 


“Primary Hyperparathyroidism." C. Dusost and 
D. Maury. (1974, 3, 359-364.)--In this study from 
Paris 123 patients were diagnosed as having primary 
hyperparathyroidism. All were explored surgically 
and the diagnosis confirmed in 100 cases. Among 
the latter were 87 simple adenomas, 7 double adeno- 
mas, 3 hyperplasias and 3 cancers. The negative 
explorations tended to occur in the "mild" cases and 
here diagnostic difficulties are greatest. For some 
months the authors have been able to do blood 
parathormone levels and they believe that these 
estimations are of considerable diagnostic help in the 
so called "mild" forms. 


‘Retroperitoneal Fibrosis—a Case complicated by 
Involvement of the Femoral Artery and Tricuspid 
Insufficiency." A. BARRILLON, P. THiroLom, J. 
BARAGAN, J. FELIX and A. GERBAUX. (1974, 3, 337- 
379.) —These authors report the case of a 48-year-old 
woman who had quite severe bilateral claudication. 
Investigation showed that she had retroperitoneal 
fibrosis with in addition arteriopathy involving both 
superücial femoral arteries, and the tricuspid valve. 
The retroperitoneal fibrosis caused lateral displace- 
ment of the left kidney and ureter and there was no 
function on the right. The patient had taken 6:6 mg 
methysergide daily for over 5 years. When the dose 
was'reduced the claudication and backache improved, 
but prednisolone over a period of 7 months produced 
little change in function, The authors claim that this 
is the first example of retroperitoneal fibrosis in- 
volving the tricuspid valve. 


Der Urologe 
By JoHN GRIEVE 


“Fibrous Polyps of the Ureter." J. E. AUTWEIN, 
H. D. Warrr and K. STOCKAMP. (1974, 13, 86-89) — 
In contrast to papillary tumours ureteric polvps are 
rare benign tumours. They may present in childhood 
and adolescence with colicky pain and haematuria. 
X-ray investigation may arouse suspicion as to the 
diagnosis. The authors report 2 cases, one a 14-year- 
old girl and the other a 7-year-old boy in whom the 
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diagnosis was confirmed by frozen section and con- 
servative surgery with restoration of the continuity of 
the ureter was the treatment. 


**In-vitro Experiments on the Effects of Exogenous 
Progesterone on the Motility of the Human Ureter."" 
H. ANGER. (1974, 13, 35-36.) —Motility studies were 
done in Kiel on the isolated human ureter segment. 
The addition of progesterone to Tyrode solution 
containing a segment of ureter inhibits electrically 
induced contraction of that ureter. This decrease in 
motility is characteristic of pregnancy and appears 
early. The author suggests that these experiments 
support the hypothesis of a hormonal aetiology for 
ureteral atony in pregnancy. 


“The Antibacterial Effect of Prostatic Secretions.”’ 
J. KonLiček, T. SrANxovdA, J. Rypiinkova, S. 
KOCVANA and M. HATALA. (1974, 13, 31-34. )-In 
this paper from Czechoslovakia the antibacterial 
effect of prostatic secretion was examined in 139 
patients. Gram-positive organisms were well- 
controlled, but there was no effect on gram-negative 
ones. The effect is bacteriostatic and is greater in 
young than older people. It is also independent of 
the number of leucocytes present. 


**Bleomycin for Malignant Tumours of the Male 
Genital Tract." P. RATHERT, B. TERHORST and W. 
Larzeyer. (1974, 13, 67-71.)—This is essentially a 
preliminary but interesting report. Squamous cell 
carcinoma of the penis and germinal testicular 
tumours were treated with bleomycin alone or in 
combination with surgery, radiation and/or cytostatic 
drugs. Early carcinoma of the penis did well with 
local excision and in younger patients combined 
radiation and Bleomycin were effective in terato- 
carcinoma and chorio-epithelioma of the testis. 
Trials of a combination of bleomycin, actinomycin 
D and Vinblastine have been encouraging. 


**630 Biopsies from Urinary Bladder Tumours—an 
Analysis of the Pathological Anatomy with Special 
Emphasis on the Potential Malignancy of Papillomas."* 
U. BETTENDORF, (1974, 13, 56-58.) —This series from 
Frankfurt shows 4 times as many bladder tumours in 
men as in women, The average age of the patients 
was between 63-7 and 68 years depending on the type 
of tumour. About half of the malignant tumours 
began as apparently benign papillomata. Where a 
papilloma recurs over 41% of these develop frank 
malignancy and these malignant tumours quite 
frequently become undifferentiated. The author 
emphasises the importance of prolonged and careful 
follow-up. 


Deutsche Medizinische Wochenschrift 
By JOHN GRIEVE 


"Primary Hyperparathyroidism with Mediastinal 
Adenomas." F. KUMNERLE, M. ROTHMUND, L. 
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DietHELM and H. Brunner. (1974, 99, 983-988.) — 
Between 1965 and 1973 42 parathyroid tumours were 
removed from 38 patients. In 7 the adenoma was in 
the mediastinum and 5 of these were found in the 
anterior mediastinum after exploration of the neck. 
Two were in the posterior mediastinum, one being 
found during a second operation and the other 
during a third. (Approach right sided thoracotomy.) 
The authors have used radio-immunological assay of 
parathormone in local venous blood and found this 
the most promising pre-operative aid to localisation. 


‘Spontaneous Rupture of the Kidney as a Com- 
plication of Anticoagulant Therapy." L. WEISSBACH, 
P. BRuHL, B. HUNERMANN, H. SCHNEIDER, and W. 
KozUscHEK. (1974, 99, 1135-1137.) —In 2 patients on 
anticoagulant therapy spontaneous rupture of the 
kidney was seen following massive parenchymal 
haemorrhage in the kidney. One patient had renal 
arteriosclerosis and the other interstitial nephritis and 
this existing disease contributed to the problems of 
anticoagulation. The advantages and risks require 
careful consideration in all anticoagulant therapy. 


“Familial Primary  Hyperparathyroidism." — M. 
Eisen, K. Busse, J. BEYER, V. Grans, J. Hare and R. 
SCHAFER. (1974, 99, 1128-1134.)—Three siblings 
showed primary hyperparathyroidism and their 
father had died in uraemia with a chronic stone 
history. Eachsibling had a recurrence of the adenoma 
after removal. In this family there were no other 
obvious endocrine upsets to suggest multiple en- 
docrine adenomatosis. Al] adenomas must be re- 
moved and the affected family require careful screening 
from the urological and endocrine angles. 


“The XXYY Variant of Klinefelter's Syndrome.” 
O. P. Hornstein, H. D. Rorr, G. ScHwaNirz and G. 
Grosse. (1974, 99, 248-251.)-—On clinical examination 
and testicular biopsy a 26-year-old patient had a 
typical Klinefelter's syndrome. In addition, however, 
he showed gigantism(height 2-06 metres), various skele- 
tal anomalies and deformities, diminished intelligence 
and some psychic abnormalities. The genetic 
karyogram was 48XXY Y. The authors attempt to 
differentiate the 48XXY Y from the more common 
47XXY on clinical grounds. 


Surgery, Gynecology and Obstetrics 
By THOMAS MOORE 


“What’s New in Surgery: ‘Urology’. -James F. 
GLENN. (1974, 138, 222-224.) This annual review, 
part of "What's New in Surgery" of the 15th Clinical 
Congress of the American College of Surgeons, 
included among others, reference to the following:— 
ribonucleic acid tumour viruses in urothelial tumours, 
radiation of malignant renal and prostatic lesions, 
advances in chemotherapy of Wilms' tumours and 
testicular tumours, reconstructive operations in the 
urinary tract, renal transplantation, calculus disease, 
urinary tract infections, medical treatment of both 
benign and malignant prostatic disease, chromosome 
abnormalities in congenital lesions of the urinary 
tract, tissue culture in the study of malignant disease, 
ultrasonography, | 6-hydroxydopamine — adrenergic 
nerve destruction in animals and a study of its effects 
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on urodrnamics, the intestinal transport of oxalate 
and its selation to oxalate urinary stones, develop- 
ment ami function of the human testis. A full 
bibliography is always available to those attending 
the Congress, 


“Renal Tissue Oxygen Tension during the Early 
Phase œ Canine Endotoxin Shock," Marte M. 
LINDER, WILHELM HARTEL, PETER ALKEN and ROMAN 
MUSCHAWECK. (1974, 138, 171-173.))—The authors 
working in West Germany have studied in dogs, 
during endotoxic shock following the injection of a 
standard dose of ground Æ. coli suspension, arterial 
and veneus blood pressures, blood flow in left renal 
artery asd the renal surface pO2. They have shown 
that the issue pO2 falls rapidly but recovers to 90°; of 
normal within 60 minutes in spite of a continued 
reductioa of renal arterial flow to 41° of normal. 
These results contrast with their findings in haemor- 
rhagic saock, in which tissue pO? is directly related, 
after re-anfusing, to renal arterial flow, 


*Radiocholesterol Adrenal Images for the Local- 
ization əf Pheochromocytoma". Martin F. Stur- 
MAN, Daavip C. Moses, WittiaM H. BEIRWALTES, 
TimotH~ S. Harrison, Ropney D. Ice and RICHARD 
P. Dora. (1974, 138, 177-180.)—The technique of 
using !31-I9 idiocholesterol adrenal gland imaging 
and pereentage uptake test by these authors has been 
used in » patients with a known unilateral pheochro- 
mocytoria. Although the radioactive substance does 
not localise in the pheochromocytoma itself, by the 
absencesof decreased tracer activity in the images the 
affected adrenal was correctly identified pre- 
operatively in all 6 patients. They believe the 
technique is a valuable help in the localisation of 
medullary adrenal tumours and is particularly useful 
in patients who cannot tolerate, or who have had 
unsuccessful angiography. 





“Evamation of Corticosteroid Therapy for Acute 
Renal Zllograft Rejection," GORDON C. VINEYARD, 
Sterner Z. Fapem, Jan DMocHowskKi, CHARLES B. 
CARPENTER and RICHARD E. WiLsoN. (1974, 138, 
225-228 )—From the Peter Bent Brigham Hospital, 
Boston, the authors report their results of a retro- 
spective study of 110 consecutive renal allograft 
recipierts and compare the results of two separate 
prograrames of steroid treatment. Full details of the 
2 programmes are given and no difference in their 
effectiveness was demonstrated. Pt 





“Machine Preservation of 302 Human Cadaveric 
Kidneys for Transplantation." Tuomas C. Moore, 
Tuomas S. ENGuisHh and THOMAS V. BERNE. (1974, 
138, 239-243.) —The details of the organisation and 
results of the Greater Los Angeles Mobile Kidney 
Preservation Unit are presented. By pulsatile 
perfusien with cryoprecipitated plasma during the 
last 24 months the authors have preserved 302 kidneys 
from 1e2 cadavers; 48 kidneys were not transplanted 
because of poor perfusion. Donor ages range from 

4 yeas to 65 years with the majority in the 10-30 
years range. Donor deaths were mainly from blunt 
and penetrating head trauma or spontaneous inter- 
cranial haemorrhage. Perfusion time varied from 
3-70 hours and averages 21:9 hours. Early post- 
transplant function varying from immediate and 
continuing good function, immediate good function 
with aecelerated rejection, slow initial function and 
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non-function. From their studies the authors believe 
that pre-existing antibodies largely the result of pro- 
longed dialysis were mainly responsible for early 
post-transplant malfunction, Their experience sug- 
gests that more than 907; of kidneys which perfuse well 
on the Belzer machine should function well after 
transplantation and those that do not are likely to be 
due to recipient pre-sensitisation to donor transplant 
antigens, which appears to increase with long periods 
of haemodialysis. They suggest that renal trans- 
plantation should be performed prior to, or only 
shortly after, the initiation of haemodialysis. 


The Australian and New Zealand Journal 
of Surgery 


By J. P. MADDERN 


**Vesico-Ureteric Reflux after Renal Transplanta- 
tion.” D. Urqunart-Hay, J. McltwaAmE and C. 
B. S. STEPHENSON. (1973, 43, 225-228.) —The authors 
report from the Wellington Hospital, New Zealand, 
their experience with a tunnel and cuff method of 
implanting the ureter in renal homotransplantation. 
They have used the Williams and Eckstein modi- 
fication of Paquin’s method of reimplantation, where 
the ureter is passed through an oblique muscular and 
submucosal tunnel in the bladder wall with the 
creation of a nipple on its end which is anchored in 
turn to the bladder wall. This method has been used 
in 49 patients receiving cadaveric homografts, 20 of 
whom have been investigated radiologically for 
evidence of vesico-ureteric reflux and stricture form- 
ation. These 20 patients have been submitted to 
micturating cystourethrography between 4 and 42 
months after transplantation and vesico-ureteric 
reflux occurred in | case. Intravenous pyelography 
revealed no evidence of renal backpressure, but there 
was some slight fullness of the ureter in 1 case and a 
small diverticulum noted adjacent to the site of 
implantation on another occasion. 


**Colocystoplasty: Bladder Replacement after Total 
Cystectomy.” Perer T. Bruce. (1973, 43, 270-273.) — 
The author reports from the Royal Melbourne 
Hospital and Sandringham and District Memorial 
Hospital in Victoria his experience in colocysto- 
plasty as a method of bladder replacement after total 
cystectomy for carcinoma of the bladder in 10 patients, 
The ages ranged from 45 to 72 years. In the 1 female 
case the carcinoma involved the anterior vaginal wall, 
which necessitated an anterior exenteration. In 
2 there were multiple papillomata, which were un- 
controllable by endoscopic means, and in these a 
total cystoprostato-seminal vesiculectomy was carried 
out. The remaining 8 patients had solid transitional 
cell carcinomata of at least a Stage T2My, U.I.C.C. 
classification. These patients in addition had a 
pelvic lymph adenectomy, but no urethrectomy. 
The technique was similar to that described by G. V. 
Ong (1970), the ureters being anastomosed using the 
Leadbetter techniques. Although the postoperative 
course carried a formidable morbidity there were no 
operative deaths. 8 of the patients were alive for 
periods varying from 5 years to | year and 3 months. 
There were 2 deaths, one at 8 weeks, another at 22 
months, both dying from metastases. Only 1 patient 
was totally continent both by day and night, the 
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remaining patients experienced difficulties with con- 
tinence at night and 1 patient was incontinent by both 
dayandnight. Alowserum potassium level was noted 
in 6 patients, only 1 however required an oral supple- 
ment. All patients passed mucus in varying quantities 
without apparent difficulty. Frequency was not an 
undue problem, but 50% of the group showed reflux, 
2 of whom experienced chronic or recurrent urinary 
tract infections. Two patients developed fistulae, 
one a vesico-vaginal fistula and one a vesico-rectal 
fistula. 


**Post Prostatectomy Bleeding: Active Management 
by Early Endoscopic Haemostasis and Packing in 
a Series of 3,219 Prostatectomies." Rosert D. 
Wines, Victor LANE and J. Dermot O'FLYNN. (1973, 
43, 274-277.)—The authors review the results of 
active early management of post-prostatectomy 
bleeding in a series of 3,219 patients treated in the 
Urological Department of the Meath Hospital, 
Dublin, and the Department of Surgery, Trinity 
College, Dublin. 136 patients with heavy bleeding 
or clot retention after prostatectomy were returned to 
the operating theatre for 162 procedures. Early 
endoscopic evacuation of blood clot and subsequent 
haemostasis with the use of a resectoscope produced 
satisfactory control in 124 of the 136 patients. 26 
patients had the prostatic fossa packed either at the 
time of prostatectomy or after failed endoscopic 
haemostasis. Packing of the prostatic fossa was 
associated with a sizable morbidity. The problems 
encountered including bleeding following removal of 
a pack, temporary suprapubic leakage, a suprapubic 
fistula and wound infection, burst wound, epididy- 
mitis and incontinence. An over-all mortality of 
1:677 was reported, there were no deaths reported 
from those who had a prostatic fossa pack as an 
initial procedure, although 7 deaths occurred after 
endoscopic evacuation alone and one after endo- 
a evacuation and later packing of the prostatic 
ossa. 


“The Treatment of Benign Prostatomegaly by 
Injection." Hussein Brin MOHAMED SALLEH. (1973, 
43, 278-280.)—The author reports from the General 
Hospital, Johore Bahru, Malaysia, the results of the 
treatment of 32 cases of benign prostatomegaly by 
perineal injection. of a sclerosant fluid. The 32 
patients presented with varying symptoms of pro- 
statomegaly, 5 had complete retention. The diagnosis 
was confirmed with a transrectal prostatic biopsy 
using a Vim-Silvermann needle. Following injection 
of 3 ml of a mixture of carbolic acid, glacial acid, 
glycerin and distilled water using a local anaesthesia 
23 of the 32 patients experienced pain and tenderness 
in the perineum in the first 24 hours which was 
controlled by oral analgesics, Most patients exper- 
ienced beneficial effects within 2 days of the injection, 
although 4 patients required a second injection before 
improvement was noted. Using relief of symptoms 
and an assessment of residual urine, complete success 
was claimed in 27, moderate success in 3 and a failure 
of treatment in 2 of the 32 patients. There was 1 
case of prostatic abscess reported which settled with 
intensive antibiotic therapy. A follow-up of between 
6 and 7 years revealed no recurrence in 30 of the 32 
patients. The two in whom no success was reported 
underwent transvesical prostatectomy, when no undue 
difficulty was experienced in enucleating the enlarged 
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prostate at operation. Blood loss on each occasion 
was less than 200 ml. 


‘Spontaneous Intraperitoneal Rupture of Pyone- 
phrosis." "V. R. Minocua, M. L. MEHROTRA and N. 
N. KHANNA. (1973, 43, 281-282.)-—These authors 
from the Banaras Hindu University, Varanasi, India, 
report a case of intraperitoneal rupture of a pyone- 
phrosis. This report supplements 11 previously 
reported cases. A 34-year-old woman was under 
investigation for a right loin mass when she developed 
quite acute symptoms of peritonitis and responded 
very poorly to treatment and died some 14 hours 
after the onset of abdominal pain. The subsequent 
autopsy revealed an intraperitoneal rupture of a 
pyonephrosis. The diagnois was complicated by the 
fact that amoebic liver abscess is endemic in that 
region of India. 


""Choriocarcinoma of the Testis: Case Report 
with Review of the Literature." N. V. RAGHAVAIAH 
and B. S. Rao. (1973, 43, 283-285.) —The authors 
report from the King George Hospital, Visakhapatnam, 
à case of choriocarcinoma of the testis. This patient 
presented with a 6-month history of a swelling in the 
left scrotum and haemoptysis. Investigations con- 
firmed the presence of an enlarged left testis with an 
irregular surface of variable consistency. The patient 
exhibited bilateral gynaecomastia of 3 months’ 
duration. The chorionic gonadotrophins were 
elevated and an Ascheim-Zondek test was positive 
with 1/1,000 dilution of the urine. Chest X-ray showed 
bilateral multiple secondary deposits. An orchi- 
dectomy was performed, but the patient died despite 
use of oral Methotrexate 35 days later. 


“The Ureter in Renal Transplantation: Results of 
a Simple Technique of Uretere-Vesical Anastomosis.” 
G. J. A. CLuwrE, K. J. Sinpir, L. C. J. HARTLEY and 
L R. HARDIE. (1974, 44, 12-15.) —The authors report 
from the Department of Surgery, University of 
Queensland the urological complications which have 
arisen in a consecutive series o? 50 renal allotransplants 
in which a simple uretero-vesical anastomosis was 
carried out. Operations were performed in a 34-year 
period between September 1969 and February 1973 
and a minimum of 6 months’ follow-up was carried 
out on all patients. — Ureterovesical anastomosis 
was carried out through a 3-cm incision in the bladder 
wall, the ureter being anastomosed to bladder 
mucosa by means of a continuous 4/0 cat-gut suture. 
The bladder muscle was loosely closed over the 
ureter forming a short tunnel. The extra-vesical 
drainage was by means of Redivac closed suction. 
A closed system of continaous catheter drainage 
was maintained for 3 days, after which the catheter 
was removed and the drain was removed some 24 
hours later, 

Infusion intravenous pyelography was carried out 
at intervals of from 7 to 21 days following the trans- 
plantation. These pyelograms demonstrated 3 cases 
of minor degree of obstruction at the uretero-vesical 
junction, one of whom required excision of a lymph 
cyst to relieve obstruction. There were 4 cases of 
urinary leakage. One minor leak responded to 
reinsertion of a urethral catheter and continuous 
drainage. In the other 3, exploration was required. 
One patient had a sloughing of the distal 3 cm of the 
ureter requiring secondary reimplantation, another 
patient had sloughing of the whole length of the 
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transplanted ureter whilst in a third a small suture 
line leak was treated by local over-sewing and re- 
insertion of catheter drainage. 

5 cases showed evidence of reflux into the trans- 
planted areter, but post-operative urinary infection 
which occurred in 10 cases in the whole series was not 
encountered in this group. 

The authors consider the incidence of urological 
complications with this simple method of uretero- 
vesical anastomosis compares well with other reports. 


““Priapism: An Unusual Sequel of Appendicectomy : 
Case Report with Review of the Literature." S. 
Gut. (1974, 44, 60-62) —The author describes a case 
of a 17-year-old male aborigine who was admitted 
to the Eroken Hill Hospital in New South Wales 
with the classical signs of an acute appendicitis, 
Some 3€ hours after appendicectomy he complained 
of a pa.nful erection which did not resolve with 
conserva:ive measures. Some 72 hours later he had 
a corpus-saphenous bypass performed on the right 
side with an immediate relief of the priapism. Some 
12 hours following operation there was still consider- 
able oedema of the penis, but the pain and the erection 
had ceased. He developed a local haematoma, how- 
ever, which required evacuation, following which his 
heparin administration was discontinued. The 
oedema settled slowly, but he was discharged from 
hospital on the 12th post-operative day and some 6 
weeks later at follow-up in the Out-Patient Department 
he reported normal sexual activity. 


Annales Chirurgiae et Gynaecologiae Fenniae 
By J. V. MANDEL 


“Control of Infection after Prostatectomy.” P. 
NUMMI, .. SONi and J. Permi, (1973, 62, 142-145.) 
The incidence of urinary infections and epididymitis 
in 226 oatients whose prostates were enucleated 
transvesically, is presented. On admission, 25% of 
them had a urinary infection, according to their 
histories, 327 contracted transient infections, in the 
course of bladder drainage or operation. Follow-up 
examinations revealed that the infection persisted in 
only 8% Closed drainage was applied by indwelling 
catheters, and prophylactic chemotherapy was given 
with preoperative bladder drainage, and after oper- 
ation. No vasectomy was performed, and the 
incidence of epididymitis was 17. t5 


“Vaginal Metastasis from Transitional Cell Car- 
cinoma of the Left Kidney Pelvis.” K. KAWABE and 
T. Kawamura. (1973, 62, 169-171.))—The rare 
occurrence of vaginal secondary to a transitional cell 
carcinoma of the left kidney pelvis is presented. In 
the opin-on of the authors only one case has been 
describec in the literature, so far. 


Rozhledy V Chirurgii 
By J. V. MANDEL 
“A New Uretero-neo-cystotomy in Kidney Trans- 
plantation.” J. Hemar, M. Hann, P. MALEK, M. 


KrsrLERovÁ and R. MrTY$. (1974, 53, 272-275.) 
The authors describe a new method of antireflux 
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uretero-neo-cystotomy. It has been used in 20 
kidney transplants, urinary fistula occurred only once, 
and vesico-ureteric reflux in 3 out of 14 patients 
where cystograms were taken. The results indicate 
that this method is an improvement on the previous 
ones. It prevents vesico-ureteric reflux, and avoids 
the greatest risk, i.e. urinary fistula. 


**A Contribution to Radical Treatment of Tumours 
of the Urinary Bladder and Solitary Tumours of the 
Lungs.” V.SiwoN, F., RERÁK and V. PRoSEK, (1974, 
53, 2: 101-103.)—The history of two patients 
suffering from carcinoma of the bladder and the lungs 
is described. In one patient a tumour of the lung 
developed 8 years after prostato-vesiculo-cystectomy 
for carcinoma, the other suffered from a solitary 
secondary of the lung. 
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“The Reliability of Ultrasonic Investigation in 
Renal Disease."  F. WELL, D. GALLINET, J. R. 
KRACHENBUHL and M. BITTARD. (1974, 107, 139-150.) 
—These workers in Besançon review the results of 
urography and ultrasonic tomography in 144 patients 
with renal disease. The error was only 3% and most 
errors occurred in the early cases when the ultra- 
sonic apparatus was less efficient and the authors 
less experienced. No error was made in classing a 
malignant tumour as benign. It was possible to 
decide the appropriate operation on the basis of 
urography and the ultrasonic results thus reducing 
the necessity for renal arteriography. 
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